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<211> 3241 

<212> PRT 
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<400> 1 

Met Ser Gly He Lys Asn Asn val Gin Arg Thr Arg Lys Arg lie Ser 
1 5 10 15 

Asp Ser Lys Lys val Leu Met lie Leu Gly Leu Leu lie Asn Thr Met 
20 25 30 

Thr val Arg Ala Asn Asp Thr lie Thr Ala Thr Glu Asn Phe Gly Thr 
35 40 45 

Lys lie Glu Lys Lys Asp Asn val Tyr Asp lie Thr Thr Asn Lys He 
50 55 60 

Gin Gly Glu Asn Ala Phe Asn Ser Phe Asn Arg Phe Ala Leu Thr Glu 
65 70 75 80 

Asn Asn lie Ala Asn Leu Tyr Phe Gly Glu Lys Asn ser Thr Gly val 
85 90 95 

Asn Asn Leu Phe Asn Phe val Asn Gly Lys lie Glu val Asp Gly lie 
100 105 110 
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lie Asn Gly lie Arg Glu Asn Lys He Gly Gly Asn Leu Tyr Phe Leu 
115 120 125 

ser ser Glu Gly Met Ala val Gly Lys Asn Gly val lie Asn Ala Gly 
130 * 135 140 

ser Phe His Ser lie lie Pro Lys Gin Asp Asp Phe Lys Lys Ala Leu 
145 150 155 160 

Glu Glu Ala Lys His Gly Lys val Phe Asn Gly lie lie Pro val Asp 
165 170 175 

Gly Lys val Lys lie Pro Leu Asn Pro Asn Gly Ser lie Thr val Glu 
180 185 190 

Gly Lys lie Asn Ala val Glu Gly lie Gly Leu Tyr Ala Ala Asp lie 
195 200 205 

Arg Leu Lys Asp Thr Ala lie Leu Lys Thr Gly lie Thr Asp Phe Lys 
210 215 220 

Asn Leu Val Asn lie Ser Asp Arg lie Asn Ser Gly Leu Thr Gly Asp 
225 230 235 240 

Leu Lys Ala Thr Lys Thr Lys Ser Gly Asp lie lie Leu ser Ala His 
245 250 255 

lie Asp Ser Pro Gin Lys Ala Met Gly Lys Asn Ser Thr val Gly Lys 
260 265 270 

Arg lie Glu Glu Tyr val Lys Gly Asn Thr Lys Ala Asn lie Glu Ser 
275 280 285 

Asp Ala Val Leu Glu Ala Asp Gly Asn lie Lys lie ser Ala Lys Ala 
290 295 300 

Thr Asn Gly Arg Phe lie Lys Lys Glu Gly Glu Lys Glu Thr Tyr Asn 
305 310 315 320 

Thr Pro Leu Ser Leu ser Asp val Glu Ala Ser val Arg val Asn Lys 
325 330 335 

Gly Lys val lie Gly Lys Asn Val Asp lie Thr Ala Glu Ala Lys Asn 
340 345 350 

Phe Tyr Asp Ala Thr Leu val Thr Lys Leu Ala Lys His ser Phe ser 
355 360 365 

Phe val Thr Gly Ser lie Ser Pro lie Asn Leu Asn Gly Phe Leu Gly 
370 375 380 

Leu Leu Thr ser Lys ser Ser Val val lie Gly Lys Asp Ala Lys Val 
385 390 395 400 

Glu Ala Thr Glu Gly Lys Ala Asn lie His Ser Tyr Ser Gly val Arg 
405 410 415 

Ala Thr Met Gly Ala Ala Thr Ser Pro Leu Lys lie Thr Asn Leu Tyr 
420 425 430 

Leu Glu Lys Ala Asn Gly Lys Leu Leu Ser lie Gly Ala Gly Tyr lie 
435 440 445 

Ser Ala Lys Ser Asn Ser Asn Val Thr lie Glu Gly Glu val Lys Ser 
450 455 460 

Lys Gly Arg Ala Asp lie Thr ser Lys ser Glu Asn Thr lie Asp Ala 
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465 470 475 480 

ser val Ser val Gly Thr Met Arg Asp Ser Asn Lys val Ala Leu ser 
485 490 495 

val Leu val Thr Glu Gly Glu Asn Lys Ser Ser val Lys lie Ala Lys 
500 505 510 

Gly Ala Lys val Glu ser Glu Thr Asp Asp val Asn val Arg ser Glu 
515 520 525 

Ala lie Asn ser lie Arg Ala Ala val Lys Gly Gly Leu Gly Asp ser 
530 535 540 

Gly Asn Gly val val Ala Ala Asn lie ser Asn Tyr Asn Ala ser ser 
545 550 555 560 

Arg lie Asp val Asp Gly Tyr Leu His Ala Lys Lys Arg Leu Asn val 
565 570 575 

Glu Ala His Asn lie Thr Lys Asn ser val Leu Gin Thr Gly Ser Asp 
580 585 590 

Leu Gly Thr Ser Lys Phe Met Asn Asp His val Tyr Glu Ser Gly His 
595 600 605 

Leu Lys Ser lie Leu Asp Ala lie Lys Gin Arg Phe Gly Gly Asp Ser 
610 615 620 

val Asn Glu Glu lie Lys Asn Lys Leu Thr Asn Leu Phe Ser Val Gly 
625 630 635 640 

val Ser Ala Thr lie Ala Asn His Asn Asn ser Ala ser val Ala lie 
645 650 655 

Gly Glu Ser Gly Arg Leu Ser ser Gly Val Glu Gly Ser Asn val Arg 
660 665 670 

Ala Leu Asn Glu Ala Gin Asn Leu Arg Ala Thr Thr Ser Ser Gly Ser 
675 680 685 

val Ala val Arg Lys Glu Glu Lys Lys Lys Leu lie Gly Asn Ala Ala 
690 695 700 

val Phe Tyr Gly Asn Tyr Lys Asn Asn Ala ser val Thr lie Ala Asp 
705 710 715 720 

His Ala Glu Leu val ser Glu Gly Lys He Asp lie Asn ser Glu Asn 
725 730 735 

Lys lie Glu Tyr Lys Asn Pro ser Lys Met Ala Lys ser val lie Asp 
740 745 750 

Lys Leu Glu Leu Leu Lys Arg Ala Phe Gly Lys Glu Thr Lys Thr Pro 
755 760 765 

Glu Tyr Asp Pro Lys Asp He Glu Ser lie Glu Lys Leu Leu Asn Ala 
770 775 780 

Phe ser Glu Lys Leu Asp Gly Lys Pro Glu Leu Leu Leu Asn Gly Glu 
785 790 795 800 

Arg Met Thr lie lie Leu Pro Asp Gly Thr ser Lys Thr Gly Thr Ala 
805 810 815 

lie Glu lie Ala Asn Tyr val Gin Gly Glu Met Lys Lys Leu Glu Glu 
820 825 830 
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Lys Leu Pro Lys Gly Phe Lys Ala Phe Ser Glu Gly Leu Ser Gly Leu 
835 840 845 

He Lys Glu Thr Leu Asn Phe Thr Gly val Gly Asn Tyr Ala Asn Phe 
850 855 860 

His Thr Phe Thr Ser ser Gly Ala Asn Gly Glu Arg Asp val ser ser 
865 870 875 880 

val Gly Gly Ala Val Ser Trp Val Glu Gin Glu Asn Tyr Ser Lys val 
885 890 895 

Ser val Gly Lys Gly Ala Lys Leu Ala Ala Lys Lys Asp Leu Asn lie 
900 905 910 

Lys Ala lie Asn Lys Ala Glu Thr val Asn Leu val Gly Asn lie Gly 
915 920 925 

Leu Ala Arg ser Ser Thr ser Gly ser Ala val Gly Gly Arg Leu Asn 
930 " 935 940 

val Gin Arg ser Lys Asn Ser Ala lie val Glu Ala Lys Glu Lys Ala 
945 950 955 960 

Glu Leu Ser Gly Glu Asn lie Asn Ala Asp Ala Leu Asn Arg Leu Phe 
965 970 975 

His val Ala Gly Ser Phe Asn Gly Gly Ser Gly Gly Asn Ala lie Asn 
980 985 990 

Gly Met Gly Ser Tyr Ser Gly Gly lie Ser Lys Ala Arg Val ser lie 
995 1000 1005 

Asp Asp Glu Ala Tyr Leu Lys Ala Asn Lys Lys lie Ala Leu Asn 
1010 1015 1020 

Ser Lys Asn Asp Thr Ser Val Trp Asn Ala Ala Gly ser Ala Gly 
1025 1030 1035 

lie Gly Thr Lys Asn Ala Ala val Gly Val Ala val Ala Val Asn 
1040 1045 1050 

Asp Tyr Asp lie Ser Asn Lys Ala ser He Glu Asp Asn Asp Glu 
1055 1060 1065 

Gly Gin ser Lys Tyr Asp Lys Asn Lys Asp Asp Glu val Thr val 
1070 1075 1080 

Thr Ala Glu Ser Leu Glu val Asp Ala Lys Thr Thr Gly Thr He 
1085 1090 1095 

Asn ser lie Ser val Ala Gly Gly lie Asn Lys val Gly Ser Lys 
1100 1105 1110 

pro Ser Glu Glu Lys Pro Lys Ser Glu Glu Arg Pro Glu Gly Phe 
1115 1120 1125 

Phe Gly Lys lie Gly Asn Lys val Asp Ser val Lys Asn Lys lie 
1130 1135 1140 

Thr Asp Ser Met Asp Ser Leu Thr Glu Lys lie Thr Asn Tyr lie 
1145 1150 1155 

ser Glu Gly Val Lys Lys Ala Gly Asn Leu Pro ser Asn val ser 
1160 1165 1170 

His Thr Pro Asp Lys Gly Pro Ser Phe Ser Leu Gly Ala ser Gly 
1175 1180 1185 
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Ser val ser Phe Asn Asn lie Lys Lys Glu Thr ser Ala val val 
1190 1195 1200 

Asp Gly val Lys lie Asn Leu Lys Gly Ala Asn Lys Lys val Glu 
1205 1210 1215 

Val Thr Ser Ser Asp Ser Thr Phe Val Gly Ala Trp Gly Gly ser 
1220 1225 1230 

Ala Ala Leu Gin Trp Asn His lie Gly Ser Gly Asn Ser Asn lie 
1235 1240 1245 

Ser Ala Gly Leu Ala Gly Ala Ala Ala val Asn Asn lie Gin ser 
1250 1255 1260 

Lys Thr Ser Ala Leu val Lys Asn ser Asp lie Arg Asn Ala Asn 
1265 1270 1275 

Lys Phe Lys val Asn Ala Leu Ser Gly Gly Thr Gin val Ala Ala 
1280 1285 1290 

Gly Ala Gly Leu Glu Ala val Lys Glu Ser Gly Gly Gin Gly Lys 
1295 1300 1305 

ser Tyr Leu Leu Gly Thr Ser Ala Ser lie Asn Leu val Asn Asn 
1310 1315 1320 

Glu val Ser Ala Lys Ser Glu Asn Asn Thr val Ala Gly Glu ser 
1325 1330 1335 

Glu ser Gin Lys Met Asp val Asp val Thr Ala Tyr Gin Ala Asp 
1340 1345 1350 

Thr Gin Val Thr Gly Ala Leu Asn Leu Gin Ala Gly Lys Ser Asn 
1355 1360 1365 

Gly Thr Val Gly Ala Thr val Thr Val Ala Lys Leu Asn Asn Lys 
1370 1375 1380 

val Asn Ala Ser lie Ser Gly Gly Arg Tyr Thr Asn Val Asn Arg 
1385 1390 1395 

Ala Asp Ala Lys Ala Leu Leu Ala Thr Thr Gin val Thr Ala Ala 
1400 1405 1410 

val Thr Thr Gly Gly Thr lie ser Ser Gly Ala Gly Leu Gly Asn 
1415 1420 1425 

Tyr Gin Gly Ala val Ser val Asn Lys lie Asp Asn Asp val Glu 
1430 1435 1440 

Ala Ser Val Asp Lys Ser ser lie Glu Gly Ala Asn Glu lie Asn 
1445 1450 1455 

val lie Ala Lys Asp Val Lys Gly Ser Ser Asp Leu Ala Lys Glu 
1460 1465 1470 

Tyr Gin Ala Leu Leu Asn Gly Lys Asp Lys Lys Tyr Leu Glu Asp 
1475 1480 1485 

Arg Gly lie Asn Thr Thr Gly Asn Gly Tyr Tyr Thr Lys Glu Gin 
1490 1495 1500 

Leu Glu Lys Ala Lys Lys Lys Glu Gly Ala val lie val Asn Ala 
1505 1510 1515 

Ala Leu ser val Ala Gly Thr Asp Lys Ser Ala Gly Gly val Ala 
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1520 1525 1530 

lie Ala val Asn Thr val Lys Asn Lys Phe Lys Ala Glu Leu Ser 

1535 1540 1545 

Gly Ser Asn Lys Glu Ala Gly Glu Asp Lys lie His Ala Lys His 

1550 1555 1560 

val Asn val Glu Ala Lys ser ser Thr val val val Asn Ala Ala 

1565 1570 1575 

ser Gly Leu Ala lie ser Lys Asp Ala Phe Ser Gly Met Gly ser 

1580 1585 1590 

Gly Ala Trp Gin Asp Leu Ser Asn Asp Thr lie Ala Lys Val Asp 

1595 1600 1605 

Lys Gly Arg lie Ser Ala Asp Ser Leu Asn Val Asn Ala Asn Asn 

1610 1615 1620 

Ser lie Leu Gly Val Asn val Ala Gly Thr lie Ala Gly Ser Leu 

1625 1630 1635 

ser Thr Ala val Gly Ala Ala Phe Ala Asn Asn Thr Leu His Asn 

1640 1645 1650 

Lys Thr Ser Ala Leu lie Thr Gly Thr Lys val Asn Pro Phe ser 

1655 1660 1665 

Gly Lys Asn Thr Lys val Asn val Gin Ala Leu Asn Asp ser His 

1670 1675 1680 

lie Thr Asn val Ser Ala Gly Gly Ala Ala Ser He Lys Gin Ala 

1685 1690 1695 

Gly lie Gly Gly Met val Ser val Asn Arg Gly ser Asp Glu Thr 

1700 1705 " 1710 

Glu Ala Leu val ser Asp Ser Glu Phe Glu Gly val ser ser Phe 

1715 1720 1725 

Asn Val Asp Ala Lys Asp Gin Lys Thr lie Asn Thr lie Ala Gly 

1730 1735 1740 

Asn Ala Asn Gly Gly Lys Ala Ala Gly Val Gly Ala Thr val Ala 

1745 1750 1755 

His Thr Asn lie Gly Lys Gin Ser Val lie Ala lie val Lys Asn 

1760 1765 1770 

Ser Lys lie Thr Thr Ala Asn Asp Gin Asp Arg Lys Asn lie Asn 

1775 1780 1785 

val Thr Ala Lys Asp Tyr Thr Met Thr Asn Thr lie Ala val Gly 

1790 1795 1800 

val Gly Gly Ala Lys Gly Ala Ser Val Gin Gly Ala Ser Ala ser 

1805 1810 1815 

Thr Thr Leu Asn Lys Thr Val Ser Ser His val Asp Gin Thr Asp 

1820 1825 1830 

lie Asp Lys Asp Leu Glu Glu Glu Asn Asn Gly Asn Lys Glu Lys 

1835 1840 1845 

Ala Asn val Asn val Leu Ala Glu Asn Thr ser Gin val val Thr 

1850 1855 1860 
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Asn Ala Thr Val Leu Ser Gly Ala Ser Gly Gin Ala Ala Val Gly 
1865 1870 1875 

Ala Gly val Ala val Asn Lys lie Thr Gin Asn Thr Ser Ala His 
1880 1885 1890 

lie Lys Asn ser Thr Gin Asn val Arg Asn Ala Leu Val Lys Ser 
1895 1900 1905 

Lys Ser His Ser ser lie Lys Thr lie Gly lie Gly Ala Gly val 
1910 1915 1920 

Gly Ala Gly Gly Ala Gly val Thr Gly ser val Ala val Asn Lys 
1925 1930 1935 

lie val Asn Asn Thr lie Ala Glu Leu Asn His Ala Lys lie Thr 
1940 1945 1950 

Ala Lys Gly Asn val Gly Val lie Thr Glu Ser Asp Ala Val lie 
1955 1960 1965 

Ala Asn Tyr Ala Gly Thr val Ser Gly val Ala Arg Ala Ala He 
1970 1975 1980 

Gly Ala Ser Thr ser val Asn Glu lie Thr Gly Ser Thr Lys Ala 
1985 1990 1995 

Tyr val Lys Asp Ser Thr Val lie Ala Lys Glu Glu Thr Asp Asp 
2000 2005 2010 

Tyr lie Thr Thr Gin Gly Gin val Asp Lys val val Asp Lys val 
2015 2020 2025 

Phe Lys Asn Leu Asn lie Asn Glu Asp Leu Ser Gin Lys Arg Lys 
2030 2035 2040 

lie Ser Asn Lys Lys Gly Phe Val Thr Asn Ser Ser Ala Thr His 
2045 2050 2055 

Thr Leu Lys ser Leu Leu Ala Asn Ala Ala Gly ser Gly Gin Ala 
2060 2065 2070 

Gly val Ala Gly Thr Val Asn lie Asn Lys val Tyr Gly Glu Thr 
2075 2080 2085 

Glu Ala Leu val Glu Asn Ser lie Leu Asn Ala Lys His Tyr Ser 
2090 2095 2100 

Val Lys Ser Gly Asp Tyr Thr Asn Ser He Gly val Val Gly ser 
2105 2110 2115 

val Gly val Gly Gly Asn Val Gly val Gly Ala ser ser Asp Thr 
2120 2125 2130 

Asn lie lie Lys Arg Asn Thr Lys Thr Arg val Gly Lys Thr Thr 
2135 ~ 2140 2145 

Met ser Asp Glu Gly Phe Gly Glu Glu Ala Glu lie Thr Ala Asp 
2150 2155 2160 

Ser Lys Gin Gly lie Ser Ser Phe Gly Val Gly val Ala Ala Ala 
2165 2170 2175 

Gly val Gly Ala Gly val Ala Gly Thr val Ser val Asn Gin Phe 
2180 2185 2190 

Ala Gly Lys Thr Glu val Asp val Glu Glu Ala Lys lie Leu val 
2195 2200 2205 
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Lys Lys Ala Glu lie Thr Ala Lys Arg Tyr Ser ser val Ala lie 
2210 2215 2220 

Gly Asn Ala Ala val Gly val Ala Ala Lys Gly Ala Gly lie Gly 
2225 2230 2235 

Ala Ala Val Ala val Thr Lys Asp Glu Ser Asn Thr Arg Ala Arg 
2240 2245 2250 

Val Lys Asn ser Lys lie Met Thr Arg Asn Lys Leu Asp val lie 
2255 2260 ~ 2265 

Ala Glu Asn Glu lie Lys Ser Gly Thr Gly lie Gly Ser Ala Gly 
2270 2275 2280 

Ala Gly lie Leu Ala Ala Gly val Ser Gly val val Ser Val Asn 
2285 2290 2295 

Asn lie Ala Asn Lys val Glu Thr Asp lie Asp His Ser Thr Leu 
2300 2305 2310 

His Ser Ser Thr Asp val Asn val Lys Ala Leu Asn Lys lie Ser 
2315 2320 2325 

Asn ser Leu Thr Ala Gly Gly Gly Ala Ala Gly Leu Ala Ala val 
2330 2335 2340 

Thr Gly val val Ser Val Asn Thr lie Asn Ser Ser val lie Ala 
2345 2350 2355 

Arg val His Asn Asn Ser Asp Leu Thr Ser val Arg Glu Lys val 
2360 2365 2370 

Asn val Thr Ala Lys Glu Glu Lys Asn lie Lys Gin Thr Ala Ala 
2375 2380 2385 

Asn Ala Gly lie Gly Gly Ala Ala lie Gly Ala Asn val Leu val 
2390 2395 2400 

Asn Asn Phe Gly Thr Ala val Glu Asp Arg Lys Asn Ser Glu Gly 
2405 ' 2410 2415 

Lys Gly Thr Glu Val Leu Lys Thr Leu Asp Glu val Asn Lys Glu 
2420 2425 2430 

Gin Asp Lys Lys val Asn Asp Ala Thr Lys Lys lie Leu Gin Ser 
2435 2440 2445 

Ala Gly lie ser Thr Glu Asp Thr Ser Val Lys Ala Asp Arg Gly 
2450 2455 2460 

Asp Thr Gin Gly Glu Gly lie Lys Ala lie val Lys Thr ser Asp 
2465 2470 2475 

lie lie Gly Lys Asn val Asp lie Thr Thr Glu Asp Lys Asn Asn 
2480 2485 2490 

lie Thr Ser Thr Gly Gly Leu Gly Thr Ala Gly Leu Ala ser Ala 
2495 2500 2505 

Ser Gly Thr val Ala val Thr Asn lie Lys Arg Asn Ser Gly val 
2510 2515 2520 

Thr val Glu Asn Ser Phe val Lys Ala Ala Glu Lys val Asn val 
2525 2530 2535 

Arg Ser Asp lie Thr Gly Asn val Ala Leu Thr Ala Tyr Gin Gly 
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2540 2545 2550 

Pro val Gly Ala Leu Gly lie Gly Ala Ala Tyr Ala Glu Leu Asn 
2555 2560 2565 

Ser Asn Gly Arg Ser Asn lie ser lie Lys Asn ser Lys Leu Leu 
2570 " 2575 2580 

Gly Lys Asn lie Asp val lie val Lys Asp Lys ser Glu Leu Arg 
2585 2590 2595 

Ala Glu Ala Lys Gly Leu Thr val Gly Ala val Ala Ala Gly Ala 
2600 2605 2610 

lie lie ser Lys Ala Lys Asn Glu Met Asn Ser Glu val Glu lie 
2615 2620 2625 

Glu Lys Ser lie Phe Asn Glu Glu Asn Arg Val Thr Ser Pro ser 
2630 2635 2640 

Lys Gly lie Gly Arg Glu lie Asn Val Lys Val Glu Lys Glu Asn 
2645 ~ 2650 2655 

Arg val Thr Ala Glu ser Gin Gly Ala ser val Gly Ala val Ala 
2660 2665 2670 

Gly Ala Gly lie lie Ser Glu Ala Lys Asp Ala Gly ser ser Tyr 
2675 2680 2685 

Leu Lys val Ser Thr Lys Ser Gly Arg Ser lie Phe His Ala Asp 
2690 2695 2700 

Asn val Asn Met Glu Ala Thr His Lys Met Lys Val Thr Ala val 
2705 2710 2715 

Ser Lys Ala val Thr Gly ser val Leu Gly Gly val Gly val Thr 
2720 2725 2730 

Lys Ala Glu Ala Thr Ala Ala Gly Lys Thr Met val Glu val Glu 
2735 2740 2745 

Glu Gly Asn Leu Phe Arg Thr Asn Arg Leu Asn Ala lie Ser Lys 
2750 2755 2760 

val Glu Gly Leu Asp Glu Asp Lys Val Thr Ala Lys Ser Ser val 
2765 2770 2775 

val Ser Gly Asn Gly Gly Gly lie Ala Gly Ala Gly Val Asn Thr 
2780 2785 2790 

Ser Thr Ala Gin ser Asn Thr Glu ser val val Arg Leu Arg Lys 
2795 2800 2805 

Gin Asp Tyr Glu Asn Asn Asp Tyr Thr Lys Lys Tyr lie Ser Glu 
2810 2815 2820 

val Asn Ala Leu Ala Leu Asn Asp Thr Lys Asn Glu Ala Asn lie 
2825 2830 2835 

Glu ser Leu Ala val Ala Gly val His Ala Gin Gly Thr Asn Lys 
2840 2845 2850 

Ala Phe Thr Arg ser Asn Lys Leu Thr ser Thr Thr val Asn Gly 
2855 2860 2865 

Gly Asn val ser Gin Leu Arg Ala Lys Ala Leu Ala Lys Asn Glu 
2870 2875 2880 
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Asn Tyr Gly Asn val Lys Gly Thr Gly Gly Ala Leu Val Gly Ala 
2885 2890 2895 

Glu Thr Ala Ala Val Glu Asn Tyr Thr Lys Ser Thr Thr Gly Ala 
2900 2905 2910 

Leu val Ala Gly Asn Trp Glu lie Gly Asp Lys Leu Glu Thr lie 
2915 " 2920 2925 

Ala Arg Asp Asn Thr lie Val Arg val Asn Gly Asp Gly Thr Lys 
2930 2935 2940 

Gly Gly Leu val Gly Lys Asn Gly lie Ser val Lys Asn Thr lie 
2945 2950 2955 

ser Gly Glu Thr Lys Ser Ser lie Glu Asp Lys Ala Arg lie Val 
2960 2965 2970 

Gly Thr Gly Ser val Asn Val Asp Ala Leu Asn Glu Leu Asp val 
2975 2980 2985 

Asp Leu Gin Gly Lys Ser Gly Gly Tyr Gly Gly lie Gly lie Gly 
2990 2995 3000 

Asn val Asp val Asn Asn val lie Lys Lys Asn val Glu Ala Lys 
3005 3010 3015 

lie Gly Arg His Ala lie val Glu Thr Thr Gly Lys Gin Glu Tyr 
3020 3025 3030 

Gin Ala Phe Thr Arg Ala Lys Val Asn lie Leu Gly Lys Gly Asp 
3035 3040 3045 

Ala Ala Ala Ala Ala Ala lie Ser Asn val His lie Ser Asn Glu 
3050 3055 3060 

Met Asp lie Lys Asn Leu Ala Lys Gin Tyr Ala Ser Ser Gin Leu 
3065 3070 3075 

lie Thr Lys Asn ser Lys Asn Asn lie Thr Leu Ala Ser Ser ser 
3080 3085 3090 

Glu Ser Asn val Asn Val His Gly Val Ala Glu Ala Arg Gly Ala 
3095 3100 3105 

Gly Ala Lys Ala Thr Val Ser val Lys Asn Gin lie Asn Arg Thr 
3110 3115 3120 

Asn Asn Val Asp Leu Ala Gly Lys lie Lys Thr Glu Gly Asn lie 
3125 3130 3135 

Asn val Tyr Ala Gly Tyr Asp Lys Asn Tyr Asn lie ser Lys Thr 
3140 3145 3150 

Asn Ser Lys Ala lie Ala Asp Ala Lys ser His Ala Ala Ala Ala 
3155 3160 3165 

ser Ala Thr Ala Thr lie Glu Lys Asn Glu val Lys Phe Asn Asn 
3170 3175 3180 

Ala lie Arg Glu Phe Lys Asn Asn Leu Ala Arg Leu Glu Gly Lys 
3185 3190 3195 

Ala Asn Lys Lys Thr Ser val Gly ser Asn Gin val Asp Trp Tyr 
3200 3205 3210 

Thr Asp Lys Tyr Thr Trp His Ser Ser Glu Lys Ala Tyr Lys Lys 
3215 3220 3225 
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Leu Thr Tyr Gin ser 
3230 



Lys Arg Gly Glu Lys Gly Lys Lys 
3235 3240 



<210> 2 

<211> 369 

<212> PRT 

<213> Fusobacterium necrophorum 



<400> 2 

Met Ser Gly lie Lys Asn Asn Val Gin Arg Thr Arg Lys Arg lie Ser 
15 10 15 

Asp Ser Lys Lys Val Leu Met lie Leu Gly Leu Leu lie Asn Thr Met 
20 25 30 

Thr val Arg Ala Asn Asp Thr lie Thr Ala Thr Glu Asn phe Gly Thr 
35 40 45 

Lys lie Glu Lys Lys Asp Asn val Tyr Asp lie Thr Thr Asn Lys lie 
50 55 60 

Gin Gly Glu Asn Ala Phe Asn Ser Phe Asn Arg Phe Ala Leu Thr Glu 
65 70 75 80 

Asn Asn lie Ala Asn Leu Tyr Phe Gly Glu Lys Asn Ser Thr Gly val 
85 90 95 

Asn Asn Leu Phe Asn Phe val Asn Gly Lys lie Glu Val Asp Gly lie 
100 105 110 

lie Asn Gly lie Arg Glu Asn Lys lie Gly Gly Asn Leu Tyr Phe Leu 
115 ~ 120 125 

ser ser Glu Gly Met Ala val Gly Lys Asn Gly Val lie Asn Ala Gly 
130 135 140 

Ser Phe His Ser lie lie Pro Lys Gin Asp Asp Phe Lys Lys Ala Leu 
145 150 155 160 

Glu Glu Ala Lys His Gly Lys Val Phe Asn Gly He lie Pro val Asp 
165 170 175 

Gly Lys val Lys lie pro Leu Asn pro Asn Gly ser lie Thr val Glu 
180 185 190 

Gly Lys lie Asn Ala val Glu Gly lie Gly Leu Tyr Ala Ala Asp lie 
195 200 205 

Arg Leu Lys Asp Thr Ala lie Leu Lys Thr Gly He Thr Asp Phe Lys 
210 215 220 

Asn Leu val Asn lie ser Asp Arg He Asn Ser Gly Leu Thr Gly Asp 
225 230 " 235 240 

Leu Lys Ala Thr Lys Thr Lys Ser Gly Asp lie lie Leu ser Ala His 
245 250 255 

lie Asp Ser pro Gin Lys Ala Met Gly Lys Asn Ser Thr val Gly Lys 
260 265 270 

Arg He Glu Glu Tyr val Lys Gly Asn Thr Lys Ala Asn lie Glu Ser 
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275 280 285 

Asp Ala val Leu Giu Ala Asp Gly Asn lie Lys He Ser Ala Lys Ala 
290 295 300 

Thr Asn Gly Arg Phe lie Lys Lys Giu Gly Giu Lys Giu Thr Tyr Asn 
305 310 315 320 

Thr Pro Leu Ser Leu Ser Asp val Giu Ala ser val Arg val Asn Lys 
325 330 335 

Gly Lys val lie Gly Lys Asn val Asp lie Thr Ala Giu Ala Lys Asn 
340 345 350 

Phe Tyr Asp Ala Thr Leu Val Thr Lys Leu Ala Lys His Ser Phe Ser 
355 360 365 

Phe 

<210> 3 
<211> 927 
<212> PRT 

<213> Fusobacterium necrophorum 



<400> 3 

Gly Arg Phe lie Lys Lys Giu Gly Giu Lys Giu Thr Tyr Asn Thr Pro 
1 5 10 15 

Leu Ser Leu Ser Asp val Giu Ala Ser val Arg val Asn Lys Gly Lys 
20 25 " 30 

val lie Gly Lys Asn val Asp lie Thr Ala Giu Ala Lys Asn Phe Tyr 
35 40 45 

Asp Ala Thr Leu val Thr Lys Leu Ala Lys His Ser Phe ser Phe val 
50 55 60 

Thr Gly Ser lie Ser Pro lie Asn Leu Asn Gly Phe Leu Gly Leu Leu 
65 70 75 80 

Thr Ser Lys Ser Ser val Val He Gly Lys Asp Ala Lys val Giu Ala 
85 90 95 

Thr Giu Gly Lys Ala Asn lie His ser Tyr ser Gly val Arg Ala Thr 
100 105 110 

Met Gly Ala Ala Thr ser Pro Leu Lys lie Thr Asn Leu Tyr Leu Giu 
115 120 125 

Lys Ala Asn Gly Lys Leu Leu Ser lie Gly Ala Gly Tyr lie Ser Ala 
130 135 140 

Lys Ser Asn ser Asn val Thr lie Giu Gly Giu Val Lys ser Lys Gly 
145 150 155 160 

Arg Ala Asp lie Thr ser Lys Ser Giu Asn Thr lie Asp Ala ser val 
165 170 175 

ser val Gly Thr Met Arg Asp ser Asn Lys val Ala Leu ser val Leu 
180 185 190 
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val Thr Glu Gly Glu Asn Lys Ser Ser Val Lys lie Ala Lys Gly Ala 
195 200 205 

Lys val Glu ser Glu Thr Asp Asp val Asn val Arg ser Glu Ala lie 
210 215 220 

Asn ser lie Arg Ala Ala Val Lys Gly Gly Leu Gly Asp Ser Gly Asn 
225 230 235 240 

Gly val val Ala Ala Asn lie Ser Asn Tyr Asn Ala ser ser Arg lie 
245 250 255 

Asp Val Asp Gly Tyr Leu His Ala Lys Lys Arg Leu Asn val Glu Ala 
260 265 270 

His Asn lie Thr Lys Asn ser val Leu Gin Thr Gly Ser Asp Leu Gly 
275 280 285 

Thr Ser Lys Phe Met Asn Asp His Val Tyr Glu Ser Gly His Leu Lys 
290 295 300 

Ser lie Leu Asp Ala lie Lys Gin Arg Phe Gly Gly Asp Ser val Asn 
305 310 " 315 320 

Glu Glu lie Lys Asn Lys Leu Thr Asn Leu Phe Ser val Gly val ser 
325 330 335 

Ala Thr lie Ala Asn His Asn Asn ser Ala Ser val Ala lie Gly Glu 
340 345 350 

Ser Gly Arg Leu Ser Ser Gly Val Glu Gly Ser Asn Val Arg Ala Leu 
355 360 365 

Asn Glu Ala Gin Asn Leu Arg Ala Thr Thr Ser ser Gly Ser val Ala 
370 375 380 

Val Arg Lys Glu Glu Lys Lys Lys Leu lie Gly Asn Ala Ala val Phe 
385 390 395 400 

Tyr Gly Asn Tyr Lys Asn Asn Ala Ser val Thr lie Ala Asp His Ala 
405 410 415 

Glu Leu val ser Glu Gly Lys lie Asp lie Asn Ser Glu Asn Lys lie 
420 425 430 

Glu Tyr Lys Asn Pro Ser Lys Met Ala Lys ser Val lie Asp Lys Leu 
435 440 445 

Glu Leu Leu Lys Arg Ala Phe Gly Lys Glu Thr Lys Thr Pro Glu Tyr 
450 455 460 

Asp pro Lys Asp lie Glu ser lie Glu Lys Leu Leu Asn Ala Phe ser 
465 470 475 480 

Glu Lys Leu Asp Gly Lys Pro Glu Leu Leu Leu Asn Gly Glu Arg Met 
485 490 495 

Thr lie lie Leu Pro Asp Gly Thr ser Lys Thr Gly Thr Ala lie Glu 
500 505 510 

lie Ala Asn Tyr val Gin Gly Glu Met Lys Lys Leu Glu Glu Lys Leu 
515 520 525 

Pro Lys Gly Phe Lys Ala Phe Ser Glu Gly Leu Ser Gly Leu lie Lys 
530 535 540 

Glu Thr Leu Asn Phe Thr Gly val Gly Asn Tyr Ala Asn Phe His Thr 
545 550 555 560 
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phe Thr Ser ser Gly Ala Asn Gly Glu Arg Asp val Ser ser val Gly 

■565 570 575 



Gly Ala val ser Trp Val Glu Gin Glu Asn Tyr ser Lys Val Ser val 
580 585 590 

Gly Lys Gly Ala Lys Leu Ala Ala Lys Lys Asp Leu Asn lie Lys Ala 
595 600 605 

He Asn Lys Ala Glu Thr val Asn Leu val Gly Asn He Gly Leu Ala 
610 615 620 

Arg ser Ser Thr Ser Gly ser Ala val Gly Gly Arg Leu Asn val Gin 
625 630 635 

Arq ser Lys Asn ser Ala He val Glu Ala Lys Glu Lys Ala Glu Leu 
3 645 650 65-> 

ser Gly Glu Asn lie Asn Ala Asp Ala Leu Asn Arg Leu Phe His val 
660 665 670 

Ala Gly Ser Phe Asn Gly Gly Ser Gly Gly Asn Ala lie Asn Gly Met 
675 680 685 

Gly ser Tyr ser Gly Gly He ser Lys Ala Arg val ser He Asp Asp 
690 695 700 

Glu Ala Tyr Leu Lys Ala Asn Lys Lys He Ala Leu Asn ser Lys Asn 
705 710 715 

Asp Thr ser val Trp Asn Ala Ala Gly Ser Ala Gly lie Gly Thr Lys 
725 730 

Asn Ala Ala Val Gly val Ala val Ala val Asn Asp Tyr Asp He ser 
740 745 750 

Asn Lys Ala Ser lie Glu Asp Asn Asp Glu Gly Gin Ser Lys Tyr Asp 
755 760 765 

Lys Asn Lys Asp Asp Glu val Thr Val Thr Ala Glu Ser Leu Glu val 
770 775 780 

Asp Ala Lys Thr Thr Gly Thr He Asn Ser lie ser val Ala Gly Gly 
785 790 795 800 

He Asn Lys val Gly Ser Lys Pro ser Glu Glu Lys Pro Lys ser Glu 
805 810 ©I' 

Glu Arg Pro Glu Gly Phe Phe Gly Lys He Gly Asn Lys val Asp ser 
820 825 850 

val Lys Asn Lys He Thr Asp ser Met Asp ser Leu Thr Glu Lys He 
835 840 845 

Thr Asn Tyr He ser Glu Gly val Lys Lys Ala Gly Asn Leu Pro ser 
850 855 860 

Asn val ser His Thr Pro Asp Lys Gly Pro ser Phe Ser Leu Gly Ala 
865 870 875 880 

ser Gly Ser val Ser Phe Asn Asn He Lys Lys Glu Thr Ser Ala val 
885 890 ° y -> 

val Asp Gly val Lys He Asn Leu Lys Gly Ala Asn Lys Lys val Glu 
900 905 910 

val Thr ser ser Asp Ser Thr Phe val Gly Ala Trp Gly Gly ser 
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915 920 925 

<210> 4 
<211> 580 
<212> PRT 

<213> Fusobacterium necrophorum 



<400> 4 

Gly Ala ser Gly Ser val ser Asn Asn Lys Lys Thr Ser Ala val val 
1 5 10 

Asp Gly val Lys Asn Lys Gly Ala Asn Lys Lys val val Thr ser ser 
20 25 30 

asd ser Thr val Gly Ala Trp Gly Gly Ser Ala Ala Trp Asn His Gly 
35 40 45 

ser Gly Asn ser Asn ser Ala Gly Ala Gly Ala Ala Ala val Asn Asn 
50 55 60 

ser Lys Thr Ser Ala Val Lys Asn ser Asp Arg Asn Ala Asn Lys Lys 
65 70 75 80 

val Asn Ala Ser Gly Gly Thr val Ala Ala Gly Ala Gly Ala val Lys 
85 90 95 

ser Gly Gly Gly Lys ser Tyr Gly Thr ser Ala Ser Asn val Asn Asn 
100 105 110 

val ser Ala Lys ser Asn Asn Thr val Ala Gly ser ser Lys Met Asp 
115 120 125 

val asp val Thr Ala Tyr Ala Asp Thr val Thr Gly Ala Asn Ala Gly 
130 135 140 

Lys ser Asn Gly Thr val Gly Ala Thr val Thr val Ala Lys Asn Asn 
145 150 155 160 

Lys val Asn Ala ser ser Gly Gly Arg Tyr Thr Asn val Asn Arg Ala 
165 170 175 

Asp Ala Lys Ala Ala Thr Thr val Thr Ala Ala val Thr Thr Gly Gly 
180 185 190 

Thr ser Ser Gly Ala Gly Gly Asn Tyr Gly Ala val Ser val Asn Lys 
195 200 205 

Asp Asn Asp val Ala ser val Asp Lys Ser ser Gly Ala Asn Asn val 
210 215 220 

Ala Lys Asp val Lys Gly ser ser Asp Ala Lys Tyr Ala Asn Gly Lys 
225 230 235 

Asp Lys Lys Tyr Asp Arg Gly Asn Thr Thr Gly Asn Gly Tyr Tyr Thr 

r 245 250 '•>■» 

Lys Lys Ala Lys Lys Lys Gly Ala Val Val Asn Ala Ala Ser val Ala 
260 265 ^7U 

Gly Thr Asp Lys Ser Ala Gly Gly val Ala Ala val Asn Thr val Lys 
275 280 285 
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Asn Lys Lys Ala Ser Gly Ser Asn Lys Ala Gly Asp Lys His Ala Lys 
290 295 300 

His val Asn val Ala Lys ser ser Thr val val Val Asn Ala Ala Ser 
305 310 315 320 

Gly Ala ser Lys Asp Ala Ser Gly Met Gly Ser Gly Ala Trp Asp Ser 
325 330 335 

Asn Asp Thr Ala Lys val Asp Lys Gly Arg Ser Ala Asp Ser Asn val 
340 345 350 

Asn Ala Asn Asn Ser Gly val Asn val Ala Gly Thr Ala Gly ser ser 
355 360 365 

Thr Ala Val Gly Ala Ala Ala Asn Asn Thr His Asn Lys Thr Ser Ala 
370 375 380 

Thr Gly Thr Lys val Asn ser Gly Lys Asn Thr Lys val Asn val Ala 
385 390 395 400 

Asn Asp ser His Thr Asn val Ser Ala Gly Gly Ala Ala Ser Lys Ala 
405 410 415 

Gly Gly Gly Met val Ser val Asn Arg Gly Ser Asp Thr Ala val ser 
420 425 430 

Asp ser Gly val Ser Ser Asn val Asp Ala Lys Asp Lys Thr Asn Thr 
435 440 445 

Ala Gly Asn Ala Asn Gly Gly Lys Ala Ala Gly val Gly Ala Thr Val 
450 455 460 

Ala His Thr Asn Gly Lys Ser val Ala Val Lys Asn Ser Lys Thr Thr 
465 470 475 480 

Ala Asn Asp Asp Arg Lys Asn Asn Val Thr Ala Lys Asp Tyr Thr Met 
485 490 495 

Thr Asn Thr Ala val Gly val Gly Gly Ala Lys Gly Ala ser val Gly 
500 505 510 

Ala Ser Ala Ser Thr Thr Asn Lys Thr val ser ser His Val Asp Thr 
515 520 525 

Asp Asp Lys Asp Asn Asn Gly Asn Lys Lys Ala Asn val Asn val Ala 
530 535 540 

Asn Thr Ser val val Thr Asn Ala Thr val Ser Gly Ala ser Gly Ala 
545 550 555 560 

Ala val Gly Ala Gly val Ala val Asn Lys Thr Asn Thr ser Ala His 
565 570 575 

Lys Asn Ser Thr 
580 

<210> 5 
<211> 628 
<212> PRT 

<213> Fusobacterium necrophorum 



<400> 5 
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Ala val Gly Ala Gly val Ala val Asn Lys lie Thr Gin Asn Thr Ser 
15 10 15 

Ala His lie Lys Asn Ser Thr Gin Asn Val Arg Asn Ala Leu val Lys 
20 25 30 

Ser Lys Ser His Ser Ser lie Lys Thr lie Gly lie Gly Ala Gly val 
35 40 45 

Gly Ala Gly Gly Ala Gly val Thr Gly ser val Ala val Asn Lys lie 
50 55 60 

val Asn Asn Thr lie Ala Glu Leu Asn His Ala Lys lie Thr Ala Lys 
65 70 75 80 

Gly Asn val Gly val lie Thr Glu ser Asp Ala val lie Ala Asn Tyr 
85 90 95 

Ala Gly Thr val Ser Gly val Ala Arg Ala Ala lie Gly Ala Ser Thr 
100 105 110 

Ser val Asn Glu He Thr Gly Ser Thr Lys Ala Tyr val Lys Asp Ser 
115 120 125 

Thr val lie Ala Lys Glu Glu Thr Asp Asp Tyr lie Thr Thr Gin Gly 
130 135 140 

Gin val Asp Lys val val Asp Lys Val Phe Lys Asn Leu Asn lie Asn 
145 150 155 160 

Glu Asp Leu ser Gin Lys Arg Lys lie Ser Asn Lys Lys Gly Phe val 
165 170 175 

Thr Asn Ser ser Ala Thr His Thr Leu Lys Ser Leu Leu Ala Asn Ala 
180 185 190 

Ala Gly Ser Gly Gin Ala Gly Val Ala Gly Thr Val Asn lie Asn Lys 
195 200 205 

val Tyr Gly Glu Thr Glu Ala Leu val Glu Asn Ser lie Leu Asn Ala 
210 215 220 

Lys His Tyr Ser val Lys Ser Gly Asp Tyr Thr Asn Ser lie Gly val 
225 230 235 240 

val Gly ser val Gly val Gly Gly Asn Val Gly val Gly Ala Ser Ser 
245 250 255 

Asp Thr Asn lie lie Lys Arg Asn Thr Lys Thr Arg val Gly Lys Thr 
260 265 270 

Thr Met Ser Asp Glu Gly Phe Gly Glu Glu Ala Glu lie Thr Ala Asp 
275 280 285 

Ser Lys Gin Gly lie Ser Ser Phe Gly val Gly val Ala Ala Ala Gly 
290 295 300 

val Gly Ala Gly val Ala Gly Thr val ser val Asn Gin Phe Ala Gly 
305 310 315 320 

Lys Thr Glu val Asp Val Glu Glu Ala Lys lie Leu val Lys Lys Ala 
325 330 335 

Glu He Thr Ala Lys Arg Tyr Ser ser val Ala lie Gly Asn Ala Ala 
340 345 350 

val Gly val Ala Ala Lys Gly Ala Gly lie Gly Ala Ala val Ala val 
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355 360 365 

Thr Lys Asp Glu Ser Asn Thr Arg Ala Arg Val Lys Asn Ser Lys lie 
370 375 " 380 

Met Thr Arg Asn Lys Leu Asp val He Ala Glu Asn Glu lie Lys ser 
385 390 395 400 

Gly Thr Gly lie Gly Ser Ala Gly Ala Gly He Leu Ala Ala Gly val 
405 410 415 

ser Gly Val val ser val Asn Asn lie Ala Asn Lys val Glu Thr Asp 
420 425 430 

lie Asp His Ser Thr Leu His Ser Ser Thr Asp Val Asn val Lys Ala 
435 440 445 

Leu Asn Lys lie Ser Asn Ser Leu Thr Ala Gly Gly Gly Ala Ala Gly 
450 455 460 

Leu Ala Ala val Thr Gly val val Ser val Asn Thr lie Asn Ser Ser 
465 470 475 480 

val lie Ala Arg val His Asn Asn ser Asp Leu Thr Ser val Arg Glu 
485 490 495 

Lys Val Asn val Thr Ala Lys Glu Glu Lys Asn lie Lys Gin Thr Ala 
500 505 510 

Ala Asn Ala Gly He Gly Gly Ala Ala lie Gly Ala Asn val Leu val 
515 520 525 

Asn Asn Phe Gly Thr Ala val Glu Asp Arg Lys Asn ser Glu Gly Lys 
530 535 540 

Gly Thr Glu val Leu Lys Thr Leu Asp Glu Val Asn Lys Glu Gin Asp 
545 550 555 560 

Lys Lys val Asn Asp Ala Thr Lys Lys lie Leu Gin ser Ala Gly lie 
565 570 575 

ser Thr Glu Asp Thr ser Val Lys Ala Asp Arg Gly Asp Thr Gin Gly 
580 585 590 

Glu Gly lie Lys Ala lie val Lys Thr Ser Asp lie lie Gly Lys Asn 
595 600 605 

val Asp lie Thr Thr Glu Asp Lys Asn Asn lie Thr ser Thr Gly Gly 
610 615 620 

Leu Gly Thr Ala 
625 

<210> 6 
<211> 773 
<212> PRT 

<213> Fusobacterium necrophorum 



<400> 6 

Gly lie Lys Ala lie val Lys Thr Ser Asp lie lie Gly Lys Asn val 
1 5 10 15 
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Asp He Thr Thr Glu Asp Lys Asn Asn lie Thr ser Thr Gly Gly Leu 
20 25 30 

Gly Thr Ala Gly Leu Ala Ser Ala Ser Gly Thr val Ala val Thr Asn 
35 40 45 

lie Lys Arg Asn Ser Gly Val Thr val Glu Asn Ser Phe val Lys Ala 
50 55 60 

Ala Glu Lys val Asn val Arg Ser Asp He Thr Gly Asn val Ala Leu 
65 70 75 80 

Thr Ala Tyr Gin Gly Pro val Gly Ala Leu Gly He Gly Ala Ala Tyr 
85 90 95 

Ala Glu Leu Asn Ser Asn Gly Arg Ser Asn lie Ser lie Lys Asn Ser 
100 105 110 

Lys Leu Leu Gly Lys Asn He Asp val lie val Lys Asp Lys Ser Glu 
115 120 125 

Leu Arg Ala Glu Ala Lys Gly Leu Thr val Gly Ala val Ala Ala Gly 
130 135 140 

Ala lie lie Ser Lys Ala Lys Asn Glu Met Asn Ser Glu val Glu lie 
145 150 155 160 

Glu Lys Ser lie Phe Asn Glu Glu Asn Arg val Thr Ser Pro Ser Lys 
165 170 175 

Gly lie Gly Arg Glu lie Asn val Lys val Glu Lys Glu Asn Arg val 
180 185 190 

Thr Ala Glu ser Gin Gly Ala Ser val Gly Ala val Ala Gly Ala Gly 
195 200 205 

lie lie Ser Glu Ala Lys Asp Ala Gly Ser Ser Tyr Leu Lys val Ser 
210 215 220 

Thr Lys Ser Gly Arg Ser He Phe His Ala Asp Asn val Asn Met Glu 
225 230 235 240 

Ala Thr His Lys Met Lys val Thr Ala val Ser Lys Ala val Thr Gly 
245 250 255 

Ser val Leu Gly Gly Val Gly val Thr Lys Ala Glu Ala Thr Ala Ala 
260 265 270 

Gly Lys Thr Met val Glu val Glu Glu Gly Asn Leu Phe Arg Thr Asn 
275 280 285 

Arg Leu Asn Ala lie ser Lys val Glu Gly Leu Asp Glu Asp Lys val 
290 295 300 

Thr Ala Lys Ser Ser Val val Ser Gly Asn Gly Gly Gly lie Ala Gly 
305 310 315 320 

Ala Gly Val Asn Thr Ser Thr Ala Gin Ser Asn Thr Glu Ser Val val 
325 330 335 

Arg Leu Arg Lys Gin Asp Tyr Glu Asn Asn Asp Tyr Thr Lys Lys Tyr 
340 345 350 

lie ser Glu val Asn Ala Leu Ala Leu Asn Asp Thr Lys Asn Glu Ala 
355 360 365 

Asn lie Glu Ser Leu Ala Val Ala Gly val His Ala Gin Gly Thr Asn 
370 375 380 
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Lys Ala Phe Thr Arg Ser Asn Lys Leu Thr Ser Thr Thr val Asn Gly 
385 390 395 400 

Gly Asn Val Ser Gin Leu Arg Ala Lys Ala Leu Ala Lys Asn Glu Asn 
405 410 415 

Tyr Gly Asn Val Lys Gly Thr Gly Gly Ala Leu val Gly Ala Glu Thr 
420 425 430 

Ala Ala val Glu Asn Tyr Thr Lys Ser Thr Thr Gly Ala Leu val Ala 
435 440 445 

Gly Asn Trp Glu lie Gly Asp Lys Leu Glu Thr lie Ala Arg Asp Asn 
450 455 460 

Thr lie val Arg val Asn Gly Asp Gly Thr Lys Gly Gly Leu val Gly 
465 470 475 480 

Lys Asn Gly lie Ser val Lys Asn Thr lie Ser Gly Glu Thr Lys Ser 
485 490 495 

Ser lie Glu Asp Lys Ala Arg lie val Gly Thr Gly Ser Val Asn Val 
500 505 510 

Asp Ala Leu Asn Glu Leu Asp val Asp Leu Gin Gly Lys Ser Gly Gly 
515 520 525 

Tyr Gly Gly lie Gly lie Gly Asn Val Asp val Asn Asn val lie Lys 
530 535 540 

Lys Asn val Glu Ala Lys lie Gly Arg His Ala He Val Glu Thr Thr 
545 550 555 560 

Gly Lys Gin Glu Tyr Gin Ala Phe Thr Arg Ala Lys val Asn lie Leu 
565 570 575 

Gly Lys Gly Asp Ala Ala Ala Ala Ala Ala lie Ser Asn val His lie 
580 585 590 

Ser Asn Glu Met Asp lie Lys Asn Leu Ala Lys Gin Tyr Ala Ser Ser 
595 600 605 

Gin Leu lie Thr Lys Asn Ser Lys Asn Asn lie Thr Leu Ala ser ser 
610 615 620 

ser Glu ser Asn val Asn val His Gly val Ala Glu Ala Arg Gly Ala 
625 630 635 640 

Gly Ala Lys Ala Thr val Ser val Lys Asn Gin lie Asn Arg Thr Asn 
645 650 655 

Asn val Asp Leu Ala Gly Lys lie Lys Thr Glu Gly Asn lie Asn val 
660 665 670 

Tyr Ala Gly Tyr Asp Lys Asn Tyr Asn lie Ser Lys Thr Asn ser Lys 
y 675 680 685 

Ala lie Ala Asp Ala Lys Ser His Ala Ala Ala Ala Ser Ala Thr Ala 
690 695 700 

Thr lie Glu Lys Asn Glu Val Lys Phe Asn Asn Ala lie Arg Glu Phe 
705 710 715 720 

Lys Asn Asn Leu Ala Arg Leu Glu Gly Lys Ala Asn Lys Lys Thr Ser 
725 730 735 

val Gly ser Asn Gin val Asp Trp Tyr Thr Asp Lys Tyr Thr Trp His 
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740 745 750 

Ser Ser Glu Lys Ala Tyr Lys Lys Leu Thr Tyr Gin Ser Lys Arg Gly 
755 760 765 

Glu Lys Gly Lys Lys 
770 

<210> 7 

<211> 338 

<212> PRT 

<213> Fusobacterium necrophorum 



<400> 7 

lie Asn Met Ala Ser Gly Lys val Pro Gly Thr Thr Asp Tyr Phe val 
15 10 15 

Gin lie Tyr Glu Pro Lys Arg Gin Gin Phe Phe Val Phe Ala Asp Asn 
20 25 30 

Leu Gly Gin Lys Asn Thr Gly Glu Leu Arg Trp Gly Leu Asn Tyr lie 
35 ' 40 45 

Asn Asn ser val Thr Gly Asn Arg Asp Gin Leu Ser Leu Thr ser Leu 
50 55 " 60 

val Thr Glu Gly Thr Ala Ser Leu Ser Ser Phe Tyr Thr Phe Pro val 
65 70 75 80 

Ser Lys Lys Gly Thr Lys lie Ser Leu Gin His Ser Val Gly Lys Leu 
85 90 95 

Lys His lie Gin Gly Ala Leu Lys His Lys lie Thr Gly Asn Ser Tyr 
100 105 110 

Ser Tyr Gly Val Gly lie Val His Pro lie Leu val His Glu Lys Asn 
115 120 125 

Lys val Glu Leu Ser Leu Asp Trp val Lys Gin Arg Thr val Thr Asp 
130 135 140 

Leu Leu Lys Leu Lys Trp val Asn Asn Arg Leu ser Lys Tyr Thr Ala 
145 150 155 160 

Gly lie Gly lie ser His Tyr Glu Glu Asp Ser Val Phe Tyr Thr Lys 
165 170 175 

Gin Asn lie Thr Lys Gly Lys Phe lie Pro He Ser Gly Asp Ala Arg 
180 185 190 

Asn Tyr Thr Lys Tyr Asp Met Phe Leu lie Tyr Gin Lys Asn Leu Lys 
195 200 205 

Tyr Asn Thr Leu val Thr Leu Lys Met Ala Gly Gin Tyr ser Leu Ser 
210 215 220 

Lys Lys Leu Pro Ser val Glu Gin lie Tyr Ala Gly Gly Ala Tyr Asn 
225 230 235 240 

val Arg Gly Tyr Pro Glu Asn Phe Met Gly Ala Glu His Gly val Phe 
245 250 255 
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Phe Asn Ala Glu Leu Ser Lys Leu val 
260 265 

val Phe Leu Asp Gly Ala Ser Leu His 
275 280 

Asn Arg lie Phe ser Ser Gly Phe Gly 
290 295 

Lys Asn Asn lie Ala Val ser Met Ala 
305 310 

Asn ser lie ser val Asp Ser Asn 
325 

Glu Phe 

<210> 8 

<211> 9726 

<212> DNA 

<213> Fusobacterium necrophorum 



<400> 8 
atgagcggca 


tcaaaaataa 


cgttcagagg 


gttttaatga 


ttttgggatt 


gttgattaac 


accgcgactg 


agaattttgg 


aacaaaaata 


acaaacaaga 


ttcaagggga 


gaacgctttt 


aataatatag 


caaatctata 


ttttggggaa 


aactttgtca 


atggaaaaat 


tgaagtagat 


attggaggaa 


atttatattt 


cttaagctcg 


atcaatgctg 


gttcttttca 


ttctattatt 


gaagaagcca 


aacatggtaa 


agtttttaat 


attccattga 


atccgaatgg 


aagcattacg 


atcggtttat 


atgcggcgga 


tattagattg 


acagatttta 


aaaatttagt 


caatattagt 


ttaaaagcta 


ccaagacaaa 


atctggagat 


caaaaagcta 


tgggaaaaaa 


ttcaactgtt 


aataccaaag 


caaatattga 


atctgatgct 


agtgcgaaag 


ctacaaatgg 


gagatttata 


actcctttaa 


gtttatcaga 


tgtggaagct 


ggaaagaatg 


ttgacattac 


agctgaagca 


aagcttgcaa 


agcactcttt 


tagctttgtt 


ggatttttag 


gtttattgac 


aagtaagtcc 



PCT302-1 

Glu Asn Lys Gly Glu Phe Phe 
270 

Gly Glu Ser Ala Trp Gin Glu 
285 

Tyr Lys lie Arg Phe Leu Glu 
300 

Phe Pro Trp Lys Lys Lys lie 
315 320 

lie Tyr lie Thr lie Asn His 
330 335 



acaaggaaga 


ggatatcaga 


ttctaaaaaa 


60 


actatgacgg 


tgagggctaa 


tgatacaatc 


120 


gaaaaaaagg 


ataatgttta 


tgacattact 


180 


aacagtttta 


atagatttgc 


tttaacagaa 


240 


aagaatagta 


cgggggtaaa 


taatcttttt 


300 


gggattatca 


acggaattcg 


agaaaataaa 


360 


gaagggatgg 


cagtaggaaa 


aaatggagtt 


420 


ccaaaacaag 


atgattttaa 


gaaggctttg 


480 


ggaatcattc 


cagtagatgg 


aaaagtaaaa 


540 


gtagaaggaa 


aaatcaatgc 


tgttgaaggc 


600 


aaagatactg 


caatactaaa 


gacaggaatt 


660 


gatcgaataa 


attctggtct 


gaccggagat 


720 


attattcttt 


cagctcacat 


agattctcct 


780 


ggaaagagaa 


tagaagaata 


tgtaaaagga 


840 


gtattggaag 


cagatggaaa 


tataaaaatt 


900 


aagaaagaag 


gggaaaaaga 


aacttataac 


960 


tccgtaagag 


taaataaagg 


aaaagtcata 


1020 


aagaatttct 


atgatgcaac 


tttagttact 


1080 


acaggttcta 


tttctcctat 


caatttaaat 


1140 


agtgtcgtta 


ttggaaaaga 


tgccaaagtc 


1200 



Page 22 



PCT302-1 

gaagcaacag aaggaaaggc aaatattcat tcttacagtg gagtaagagc aactatggga 1260 

gcagctactt ctccattaaa aattaccaat ttatatttgg agaaagccaa tggaaaactt 1320 

ctcagtatcg gagcgggata tatttctgca aaaagtaatt ccaatgtaac tattgaagga 1380 

gaagtaaaat cgaagggaag agcagatatt acttcaaaat ctgaaaatac tattgatgct 1440 

tctgtttctg ttggaacgat gagagattcc aataaagtag ctctttcagt attggtgacg 1500 

gaaggagaaa ataaatcttc cgtcaagatt gctaaaggag caaaagtaga atcagaaacg 1560 

gatgatgtaa atgtgagaag tgaagcgatt aattccattc gagctgctgt aaaaggtgga 1620 

ttgggggata gtggtaatgg ggttgtggct gcaaatattt ctaactataa tgcttcctcc 1680 

cgtatagatg tagatggata tctacatgcc aagaagcgac taaatgtgga ggctcataac 1740 

attactaaaa atagtgttct gcaaacagga tctgatttgg gaacttccaa gtttatgaat 1800 

gatcacgttt atgaatcagg tcatctaaaa tcaattttag atgcaataaa acagcggttt 1860 

ggaggagaca gtgtcaatga ggaaataaag aataagctaa cgaacttatt tagtgtcggt 1920 

gtgtctgcaa ccatagcaaa tcataataat tctgcttctg tggcaatagg agagagtgga 1980 

agactttctt caggagtgga agggagtaat gtaagggcat taaatgaagc tcaaaatctt 2040 

cgagcgacta cgtcaagtgg aagtgtggct gtacgaaagg aagaaaaaaa gaaacttatt 2100 

ggaaatgcag cagtttttta tggaaactat aaaaataatg cttctgtgac aattgccgat 2160 

catgctgaat tggtatcgga aggaaaaatt gatatcaaca gtgaaaataa aattgaatat 2220 

aaaaatcctt caaaaatggc aaagtctgtt attgataaat tagaactttt aaagagagct 2280 

tttggaaaag aaacgaaaac tccagaatat gatccgaaag atattgaatc tattgaaaaa 2340 

ttattgaatg cattttcaga aaaattggat ggaaaaccgg agcttttact aaatggtgaa 2400 

agaatgacaa ttattcttcc ggatggaact tcaaaaacag gaactgctat agaaattgca 2460 

aactatgttc agggagaaat gaaaaaatta gaggaaaaat taccgaaagg atttaaagct 2520 

ttttcagaag gattgagtgg actgattaaa gaaactttga attttacagg agtaggaaat 2580 

tatgcaaatt ttcacacttt tacctcttcc ggagctaatg gagaaagaga tgtttcttct 2640 

gtgggaggag ctgtttcgtg ggtagaacag gagaattata gcaaggtatc cgttggaaaa 2700 

ggagctaaac ttgctgcaaa aaaagattta aatataaaag ctatcaataa agcagaaaca 2760 

gtgaatttag ttggaaatat tggacttgcg agaagcagta catccggaag tgcagtcgga 2820 

ggaagattaa atgttcaaag atcgaaaaat tcagctatcg tagaagctaa agaaaaagct 2880 

gaattatcag gagaaaatat taatgcagat gcattgaaca gactttttca tgtagcggga 2940 

tcttttaatg gtggctcagg tgggaatgca atcaatggaa tgggaagtta tagtggaggt 3000 

atcagtaagg caagagtttc cattgatgac gaagcatatt tgaaagctaa taaaaaaatt 3060 

gctttaaaca gtaagaatga tacttctgtt tggaatgctg ccggttcagc gggaatcgga 3120 

acgaaaaatg cggcggtcgg ggttgctgtt gcggtaaatg attatgatat ttcaaacaaa 3180 

gcttccattg aagataatga cgaaggacaa agtaaatatg ataagaataa agatgatgaa 3240 
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gtaacagtaa 


ctgcggaatc 


tttagaagta 


gatgcaaaaa 


cgaccggaac 


aatcaacagt 


3300 


atttctgttg 


ccggaggaat 


taataaggtt 


ggaagtaaac 


cgagtgaaga 


aaaaccgaaa 


3360 


tcagaagaaa 


gaccagaggg 


attttttggc 


aaaatcggaa 


acaaagtgga 


ctctgtaaaa 


3420 


aataaaatta 


cggatagtat 


ggattcatta 


acagaaaaaa 


ttacaaatta 


catttctgaa 


3480 


ggagtaaaaa 


aagcggggaa 


tcttccttcg 


aacgtttctc 


atactcccga 


taaaggaccg 


3540 


tctttcagtt 


tgggagcttc 


tggaagtgtt 


tctttcaata 


atattaaaaa 


ggaaacatct 


3600 


gctgtcgtag 


atggagtaaa 


gataaatttg 


aagggagcaa 


ataaaaaggt 


agaggtgact 


3660 


tcttctgatt 


ctacttttgt 


tggagcatgg 


ggcggatctg 


ctgcacttca 


gtggaatcat 


3720 


attggaagtg 


gaaatagcaa 


catcagtgct 


ggtttagctg 


gagcggctgc 


tgtaaataat 


3780 


attcaaagta 


aaacaagtgc 


tttggttaaa 


aatagtgata ttcgaaatgc 


caataaattt 


3840 


aaagtaaatg 


ctttgagtgg 


aggaactcaa 


gtagcagcag 


gagcaggttt 


ggaagcagtt 


3900 


aaagaaagtg 


gaggacaagg 


aaaaagttat 


ctattgggaa 


cttctgcttc 


tatcaactta 


3960 


gtgaacaatg 


aagtttctgc 


aaaatcagaa 


aataatacag 


tagcaggaga 


atctgaaagc 


4020 


caaaaaatgg 


atgttgatgt 


cactgcttat 


caagcggaca 


cccaagtgac 


aggagcttta 


4080 


aatttacaag 


ctggaaagtc 


aaatggaact 


gtaggggcta 


ctgtgactgt 


tgccaaatta 


4140 


aacaacaaag 


taaatgcttc 


tattagtggt 


gggagatata 


ctaacgttaa 


tcgagcggac 


4200 


gcaaaagctc 


ttttagcaac 


cactcaagtg 


actgctgcag 


tgacgacggg 


agggacaatt 


4260 


agttctggag 


cgggattagg 


aaattatcaa 


ggggctgttt 


ctgtcaataa 


gattgacaat 


4320 


gacgtggaag 


ctagcgttga 


taaatcttcc 


atcgaaggag 


ctaatgaaat 


caatgtcatt 


4380 


gccaaagatg 


tcaaaggaag 


ttctgatcta 


gcaaaagaat 


atcaggcttt 


actaaatgga 


4440 


aaagataaaa 


aatatttaga 


agatcgtggt 


attaatacga ctggaaatgg 


ttattatacg 


4500 


aaggaacaac 


tagaaaaagc 


aaagaaaaaa 


gaaggagcgg 


tcattgtaaa 


tgctgcttta 


4560 


tcggttgctg 


gaacggataa 


atccgctgga 


ggagtagcta 


ttgcagtcaa 


tactgttaaa 


4620 


aataaattta 


aagcagaatt 


gagtggaagc 


aataaggaag 


ccggagagga 


taaaattcat 


4680 


gcgaaacatg 


taaatgtgga 


ggcaaaatca 


tctactgttg 


ttgtgaatgc 


ggcttctgga 


4740 


cttgctatca 


gcaaagatgc 


tttttcagga 


atgggatctg 


gagcatggca 


agacttatca 


4800 


aatgacacga 


ttgcaaaggt 


ggataaagga 


agaatttctg 


ctgattcctt 


aaatgtgaac 


4860 


gcaaataatt 


ccattcttgg 


ggtgaatgtt 


gcgggaacca ttgccggttc 


tctttctacg 


4920 


gcggtaggag 


ctgcttttgc 


gaataatact 


cttcataata 


aaacctctgc 


tttgattaca 


4980 


ggaacgaagg 


taaatccttt 


tagtggaaag 


aatacaaaag 


tcaatgtaca 


agctttgaat 


5040 


gattctcata 


ttacaaacgt 


ttctgctgga 


ggcgctgcaa gtattaagca 


ggctggaatc 


5100 


ggaggaatgg 


tatctgtcaa 


tcgtggttct 


gatgaaacgg 


aagctttagt 


tagtgattct 


5160 


gagtttgaag 


gagtaagttc 


tttcaatgta 


gatgcaaaag 


atcaaaaaac 


aataaataca 


5220 


attgccggaa 


atgcaaatgg 


aggaaaagcg 


gctggagttg gagcaacagt 
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aatattggaa aacaatcagt 


tatagctatt 


gtaaaaaaca 


gtaaaattac 


aacggcgaat 


5340 


gatcaagata gaaaaaatat 


caatgtgact 


gcaaaagatt 


atactatgac 


caatactata 


5400 


gcagtcggag ttggaggagc 


aaaaggagcc 


tctgtgcaag 


gagcttctgc 


aagtactacc 


5460 


ttgaataaga cagtttcttc 


tcatgttgat 


caaactgata 


ttgacaaaga 


tttagaggaa 


5520 


gaaaataatg gaaataagga 


aaaggcaaat 


gttaatgttc 


tagctgaaaa 


tacgagtcaa 


5580 


gtggtcacaa atgcgacagt 


gctttccgga 


gcaagtggac 


aagctgcagt 


aggagctgga 


5640 


gtagcagtta ataaaattac 


acaaaatact 


tctgcacata 


taaaaaatag 


tactcaaaat 


5700 


gtacgaaatg ctttggtaaa aagcaaatct 


cattcatcta 


ttaaaacaat 


tggaattgga 


5760 


gctggagttg gagctggagg 


agctggagtg 


acaggttctg 


tagcagtgaa 


taagattgta 


5820 


aataatacga tagcagaatt aaatcatgca aaaatcactg cgaagggaaa tgtcggagtt 


5880 


attacagagt ctgatgcggt 


aattgctaat 


tatgcaggaa 


cagtgtctgg 


agtggcccgt 


5940 


gcagcaatag gagcctcaac 


cagtgtgaat 


gaaattacag 


gatctacaaa 


agcatatgta 


6000 


aaagattcta cagtgattgc taaagaagaa acagatgatt 


atattactac 


tcaagggcaa 


6060 


gtagataaag tggtagataa 


agtattcaaa 


aatcttaata 


ttaacgaaga 


cttatcacaa 


6120 


aaaagaaaaa taagtaataa aaaaggattt gttaccaata gttcagctac 


tcatacttta 


6180 


aaatctttat tggcaaatgc cgctggttca ggacaagccg gagtggcagg aactgttaat 


6240 


atcaacaagg tttatggaga aacagaagct 


cttgtagaaa 


attctatatt 


aaatgcaaaa 


6300 


cattattctg taaaatcagg 


agattacacg 


aattcaatcg 


gagtagtagg 


ttctgttggt 


6360 


gttggtggaa atgtaggagt aggagcttct tctgatacca atattataaa aagaaatacc 


6420 


aagacaagag ttggaaaaac 


tacaatgtct 


gatgaaggtt 


tcggagaaga 


agctgaaatt 


6480 


acagcagatt ctaagcaagg 


aatttcctct 


tttggagtcg 


gagtcgcagc 


agccggggta 


6540 


ggagccggag tggcaggaac 


cgtttccgta 


aatcaatttg 


caggaaagac 


ggaagtagat 


6600 


gtggaagaag caaagatttt 


ggtaaaaaaa 


gctgagatta 


cagcaaaacg 


ttatagttct 


6660 


gttgcaattg gaaatgccgc 


agtcggagtg 


gctgcaaaag 


gagctggaat 


tggagcagca 


6720 


gtggcagtta ccaaagatga 


atcaaacacg 


agagcaagag 


tgaaaaattc 


taaaattatg 


6780 


actcgaaaca agttagatgt 


aatagcagaa 


aatgagataa 


aatcaggtac 


tggaatcggt 


6840 


tcagccggag ctggaattct 


tgcagccgga 


gtatctggag 


tggtttctgt 


caataatatt 


6900 


gcaaataagg tagaaacaga 


tatcgatcat 


agtactttac 


actcttctac 


tgatgtaaat 


6960 


gtaaaagctc ttaataaaat 


ttcgaattcc 


ttgacagccg 


gtggaggagc 


cgcaggtctt 


7020 


gcagcagtta ccggagtggt 


ttctgttaac 


actataaata 


gttctgtgat 


agctcgagtt 


7080 


cacaataact ctgatttgac ttccgtacga gaaaaagtaa atgtaacggc aaaagaggaa 


7140 


aaaaatatta agcaaacagc agcaaatgca ggaatcggag gagcagcaat cggagccaat 


7200 


gtcttggtaa ataattttgg aacagctgta gaagatagaa aaaattctga aggaaaagga 


7260 


acagaagttt taaaaacttt agacgaagtt aacaaagaac aagataaaaa agtaaatgat 
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gctacgaaaa 


aaatcttaca atcagcaggt 


atttctacag 


aagatacttc 


tgtaaaagcg 


7380 


gatagaggag 


atactcaggg 


agaaggaatt 


aaagccattg 


tgaagacttc 


tgatattatt 


7440 


ggaaaaaatg 


tagatattac 


aacagaggac 


aagaataata 


tcacttctac 


tggtggtttg 


7500 


ggaactgcag 


gtcttgcttc 


cgcatcagga 


acagtggcag 


ttacaaatat 


taaaagaaat 


7560 


tccggagtta 


ctgttgaaaa 


ttcttttgtg 


aaagcagctg 


aaaaagtaaa 


tgttagatcg 


7620 


gatattacag 


gaaatgttgc 


tttaacagca 


tatcaaggtc 


ctgtaggagc 


attgggaata 


7680 


ggagctgcct 


atgcagaatt 


aaattctaat 


ggaagatcaa 


atatcagtat 


taaaaattct 


7740 


aagctattag 


gaaaaaatat 


tgatgttatt 


gtaaaagata aatcggaatt 


gagagcggaa 


7800 


gcaaaaggat 


taaccgtagg 


agcggtagct 


gccggagcca 


ttatctcaaa 


agcaaagaat 


7860 


gaaatgaatt 


cagaggttga 


aattgagaag 


agtattttca atgaagaaaa 


tagagtaact 


7920 


agcccttcta 


aaggaattgg 


aagagaaatc 


aatgtcaaag 


tggaaaaaga 


aaacagagtg 


7980 


actgctgaat 


ctcaaggagc 


ttctgtagga gcagtagcag 


gggcaggaat 


tatttccgaa 


8040 


gcaaaagatg 


ccggaagctc 


ttatttgaaa 


gttagtacaa aatccggaag 


aagtattttt 


8100 


catgcagata atgtgaatat ggaagcaaca cataaaatga aagtaacagc agtttctaaa 


8160 


gcagtaacag 


gttctgtatt 


gggaggagtt 


ggagtcacca aggcagaagc 


tactgctgca 


8220 


ggtaaaacta 


tggtagaagt 


tgaggaagga 


aatttgttca 


gaacaaatcg 


attgaatgca 


8280 


atttctaaag 


tagaaggttt 


ggatgaagat 


aaagtaactg 


ctaaatcttc 


tgtagtatca 


8340 


ggaaatggag 


gaggaattgc 


cggagcagga gtgaatactt 


ctacagcaca 


aagtaatact 


8400 


gaatccgtag 


ttcgtttacg 


aaagcaagat 


tatgaaaata atgattacac 


aaaaaaatat 


8460 


atttcagaag 


tcaatgctct 


tgctttaaat 


gatacaaaga 


atgaagcgaa 


tatagaatct 


8520 


ttagcggtag 


ccggtgtgca 


tgcacaagga 


acaaacaaag 


catttacgag 


atcaaacaag 


8580 


ttaacttcta 


caactgtaaa 


tggaggaaac 


gtatctcaac 


ttcgtgcaaa 


agctttggct 


8640 


aaaaatgaaa 


attatggaaa 


tgtaaaagga 


actggaggag 


ccttagtcgg 


agcggaaaca 


8700 


gcagccgttg 


aaaattatac 


aaagagtact 


acaggagcat 


tggttgcagg 


aaattgggaa 


8760 


attggagata 


aattagaaac 


gattgcaaga 


gataatacga 


ttgtaagagt 


caacggagac 


8820 


ggaaccaaag 


gaggtcttgt 


cggaaagaat 


ggtatttctg 


tgaaaaatac 


aatttcaggg 


8880 


gaaacaaaat 


catccattga 


agataaagcc 


agaattgttg 


gaaccggaag 


tgtaaatgta 


8940 


gatgctttga 


atgaacttga 


tgtagatcta 


caaggaaaaa 


gtggtggcta 


tggtggaatt 


9000 


ggtattggaa 


atgttgatgt 


aaataatgtg 


attaagaaaa 


atgtagaagc 


caaaatcgga 


9060 


agacatgcta 


ttgtagaaac 


tactggaaaa 


caagaatatc 


aagcatttac 


aagagcaaaa 


9120 


gtaaatattc ttggaaaagg agacgctgca gctgcagctg caatatcgaa tgtacacatt 


9180 


tccaatgaga tggatattaa aaatttggca aagcagtatg 


catcttctca 


attaataacc 


9240 


aaaaattcaa 


aaaataatat 


tactttagca 


tcaagtagtg 


aatcgaatgt 


gaatgttcat 


9300 


ggggtggctg 


aagcaagagg 


tgcaggagcc 


aaagcgacag ttagtgtaaa gaatcaaata 
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aatagaacta ataatgttga 


tttagcagga 


aaaattaaaa 


cagagggaaa 


catcaatgta 


9420 


tatgccggat 


atgataaaaa ttataatata 


agtaagacaa 


attctaaggc 


tattgcggat 


9480 


gccaaaagtc 


d l y v. i_y La^L 


Ly l l. i_ v_ y y i_ ci 


actgccacta 


ttgaaaaaaa 


tgaagtaaaa 


9540 


L L Lad Lad i_y 


cgatccgaga 


CHI, \~ CXCLCXCLCL l_ 


aatctggcaa 


gattggaagg 


gaaagctaat 


9600 


aaaaaaacgt 


cggtaggatc 


Laa l v_a.y y l a 


gactggtata 


cggataaata 


tacatggcat 


ybbu 


tcttctgaaa 


aagcatacaa 


aaaattgaca 


tatcaatcaa 


agagaggaga 


aaaagggaaa 


Q71ft 

y/ c\j 


aaatga 












972b 


<210> 9 














<211> 1130 












<212> DNA 














<213> Fusobacterium necrophorum 










<400> 9 
atgagcggca 


tcaaaaataa 


cgttcagagg 


acaaggaaga 


ggatatcaga 


ttctaaaaaa 


60 


gttttaatga 


ttttgggatt 


gttgattaac 


actatgacgg 


tgagggctaa 


tgatacaatc 


120 


accgcgactg 


agaattttgg 


aacaaaaata 


gaaaaaaagg 


ataatgttta 


tgacattact 


180 


acaaacaaga 


ttcaagggga 


gaacgctttt 


aacagtttta 


atagatttgc 


tttaacagaa 


240 


aataatatag 


caaatctata 


ttttggggaa 


aagaatagta 


cgggggtaaa 


taatcttttt 


300 


aactttgtca 


atggaaaaat 


tgaagtagat 


gggattatca 


acggaattcg 


agaaaataaa 


360 


attggaggaa 


atttatattt 


cttaagctcg 


gaagggatgg 


cagtaggaaa 


aaatggagtt 


420 


atcaatgctg 


gttcttttca 


ttctattatt 


ccaaaacaag 


atgattttaa 


gaaggctttg 


480 


gaagaagcca 


aacatggtaa 


agtttttaat 


ggaatcattc 


cagtagatgg 


aaaagtaaaa 


540 


attccattga 


atccgaatgg 


aagcattacg 


gtagaaggaa 


aaatcaatgc 


tgttgaaggc 


600 


atcggtttat 


atgcggcgga 


tattagattg 


aaagatactg 


caatactaaa 


gacaggaatt 


660 


acagatttta 


aaaatttagt 


caatattagt 


gatcgaataa 


attctggtct 


gaccggagat 


720 


ttaaaagcta 


ccaagacaaa 


atctggagat 


attattcttt 


cagctcacat 


agattctcct 


780 


caaaaagcta 


tgggaaaaaa 


ttcaactgtt 


ggaaagagaa 


tagaagaata 


tgtaaaagga 


840 


aataccaaag 


caaatattga 


atctgatgct 


gtattggaag 


cagatggaaa 


tataaaaatt 


900 


agtgcgaaag 


ctacaaatgg 


gagatttata 


aagaaagaag 


gggaaaaaga 


aacttataac 


960 


actcctttaa 


gtttatcaga 


tgtggaagct 


tccgtaagag 


taaataaagg 


aaaagtcata 


1020 


ggaaagaatg 


ttgacattac 


agctgaagca 


aagaatttct 


atgatgcaac 


tttagttact 


1080 


aagcttgcaa 


agcactcttt 


tagctttgtt 


acaggttcta 


tttctcctat 
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<211> 2780 
<212> DNA 

<213> Fusobacterium necrophorum 



<400> 10 



gggagattta 


taaagaaaga 


aggggaaaaa 


gaaacttata 


acactccttt 


aagtttatca 


60 


gatgtggaag 


cttccgtaag 


agtaaataaa 


ggaaaagtca 


taggaaagaa 


tgttgacatt 


120 


acagctgaag 


caaagaattt 


ctatgatgca 


actttagtta 


ctaagcttgc 


aaagcactct 


180 


tttagctttg 


ttacaggttc 


tatttctcct 


atcaatttaa 


atggattttt 


aggtttattg 


240 


acaagtaagt 


ccagtgtcgt 


tattggaaaa 


gatgccaaag 


tcgaagcaac 


agaaggaaag 


300 


gcaaatattc 


attcttacag 


tggagtaaga 


gcaactatgg 


gagcagctac 


ttctccatta 


360 


aaaattacca 


atttatattt 


ggagaaagcc 


aatggaaaac 


ttctcagtat 


cggagcggga 


420 


tatatttctg 


caaaaagtaa 


ttccaatgta 


actattgaag 


gagaagtaaa 


atcgaaggga 


480 


agagcagata 


ttacttcaaa 


atctgaaaat 


actattgatg 


cttctgtttc 


tgttggaacg 


540 


atgagagatt 


ccaataaagt 


agctctttca 


gtattggtga 


cggaaggaga 


aaataaatct 


600 


tccgtcaaga 


ttgctaaagg 


agcaaaagta 


gaatcagaaa 


cggatgatgt 


aaatgtgaga 


660 


agtgaagcga 


ttaattccat 


tcgagctgct 


gtaaaaggtg 


gattggggga 


tagtggtaat 


720 


ggggttgtgg 


ctgcaaatat 


ttctaactat 


aatgcttcct 


cccgtataga 


tgtagatgga 


780 


tatctacatg 


ccaagaagcg 


actaaatgtg 


gaggctcata 


acattactaa 


aaatagtgtt 


840 


ctgcaaacag 


gatctgattt 


gggaacttcc 


aagtttatga 


atgatcacgt 


ttatgaatca 


900 


ggtcatctaa 


aatcaatttt 


agatgcaata 


aaacagcggt 


ttggaggaga 


cagtgtcaat 


960 


gaggaaataa 


agaataagct 


aacgaactta 


tttagtgtcg 


gtgtgtctgc 


aaccatagca 


1020 


aatcataata 


attctgcttc 


tgtggcaata 


ggagagagtg 


gaagactttc 


ttcaggagtg 


1080 


gaagggagta 


atgtaagggc 


attaaatgaa 


gctcaaaatc 


ttcgagcgac 


tacgtcaagt 


1140 


ggaagtgtgg 


ctgtacgaaa 


ggaagaaaaa 


aagaaactta 


ttggaaatgc 


agcagttttt 


1200 


tatggaaact 


ataaaaataa 


tgcttctgtg 


acaattgccg 


atcatgctga 


attggtatcg 


1260 


gaaggaaaaa 


ttgatatcaa 


cagtgaaaat 


aaaattgaat 


ataaaaatcc 


ttcaaaaatg 


1320 


gcaaagtctg 


ttattgataa 


attagaactt 


ttaaagagag 


cttttggaaa 


agaaacgaaa 


1380 


actccagaat 


atgatccgaa 


agatattgaa 


tctattgaaa 


aattattgaa 


tgcattttca 


1440 


gaaaaattgg 


atggaaaacc 


ggagctttta 


ctaaatggtg 


aaagaatgac 


aattattctt 


1500 


ccggatggaa 


cttcaaaaac 


aggaactgct 


atagaaattg 


caaactatgt 


tcagggagaa 


1560 


atgaaaaaat 


tagaggaaaa 


attaccgaaa 


ggatttaaag 


ctttttcaga 


aggattgagt 


1620 


ggactgatta 


aagaaacttt 


gaattttaca 


ggagtaggaa 


attatgcaaa 


ttttcacact 


1680 


tttacctctt 


ccggagctaa 


tggagaaaga 


gatgtttctt 


ctgtgggagg 


agctgtttcg 


1740 


tgggtagaac 


aggagaatta 


tagcaaggta 


tccgttggaa aaggagctaa 
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aaaaaagatt 


taaatataaa 


agctatcaat 


aaagcagaaa 


cagtgaattt 


agttggaaat 


1860 


attggacttg 


cgagaagcag 


tacatccgga 


agtgcagtcg 


gaggaagatt 


aaatgttcaa 


1920 


agatcgaaaa 


attcagctat 


cgtagaagct 


aaagaaaaag 


ctgaattatc 


aggagaaaat 


1980 


attaatgcag 


atgcattgaa 


cagacttttt 


catgtagcgg 


gatcttttaa 


tggtggctca 


2040 


ggtgggaatg 


caatcaatgg 


aatgggaagt 


tatagtggag 


gtatcagtaa 


ggcaagagtt 


2100 


tccattgatg 


acgaagcata 


tttgaaagct 


aataaaaaaa 


ttgctttaaa 


cagtaagaat 


2160 


gatacttctg 


tttggaatgc 


tgccggttca 


gcgggaatcg 


gaacgaaaaa 


tgcggcggtc 


2220 


ggggttgctg 


ttgcggtaaa 


tgattatgat 


atttcaaaca 


aagcttccat 


tgaagataat 


2280 


gacgaaggac 


aaagtaaata 


tgataagaat 


aaagatgatg 


aagtaacagt 


aactgcggaa 


2340 


tctttagaag 


tagatgcaaa 


aacgaccgga 


acaatcaaca 


gtatttctgt 


tgccggagga 


2400 


attaataagg 


ttggaagtaa 


accgagtgaa 


gaaaaaccga 


aatcagaaga 


aagaccagag 


2460 


ggattttttg 


gcaaaatcgg 


aaacaaagtg 


gactctgtaa 


aaaataaaat 


tacggatagt 


2520 


atggattcat 


taacagaaaa 


aattacaaat 


tacatttctg 


aaggagtaaa 


aaaagcgggg 


2580 


aatcttcctt 


cgaacgtttc 


tcatactccc 


gataaaggac 


cgtctttcag 


tttgggagct 


2640 


tctggaagtg 


tttctttcaa 


taatattaaa 


aaggaaacat 


ctgctgtcgt 


agatggagta 


2700 


aagataaatt 


tgaagggagc 


aaataaaaag 


gtagaggtga 


cttcttctga 


ttctactttt 




gttggagcat 


ggggcggatc 










T7QA 


<210> 11 














<211> 2141 












<212> DNA 














<213> Fusobacterium necrophorum 










<400> 11 
ggagcttctg 


gaagtgtttc 


tttcaataat 


attaaaaagg 


aaacatctgc 


tgtcgtagat 


60 


ggagtaaaga 


taaatttgaa 


gggagcaaat 


aaaaaggtag 


aggtgacttc 


ttctgattct 


120 


acttttgttg 


gagcatgggg 


cggatctgct 


gcacttcagt 


ggaatcatat 


tggaagtgga 


180 


aatagcaaca 


tcagtgctgg 


tttagctgga 


gcggctgctg 


taaataatat 


tcaaagtaaa 


240 


acaagtgctt 


tggttaaaaa 


tagtgatatt 


cgaaatgcca 


ataaatttaa 


agtaaatgct 


300 


ttgagtggag 


gaactcaagt 


agcagcagga 


gcaggtttgg 


aagcagttaa 


agaaagtgga 


360 


ggacaaggaa 


aaagttatct 


attgggaact 


tctgcttcta 


tcaacttagt 


gaacaatgaa 


420 


gtttctgcaa 


aatcagaaaa 


taatacagta 


gcaggagaat 


ctgaaagcca 


aaaaatggat 


480 


gttgatgtca 


ctgcttatca 


agcggacacc 


caagtgacag 


gagctttaaa 


tttacaagct 


540 


ggaaagtcaa 


atggaactgt 


aggggctact 


gtgactgttg 


ccaaattaaa 


caacaaagta 


600 


aatgcttcta 


ttagtggtgg 


gagatatact 


aacgttaatc gagcggacgc 
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ttagcaacca 


ctcaagtgac 


tgctgcagtg 


acgacgggag 


ggacaattag 


ttctggagcg 


720 


ggattaggaa 


attatcaagg 


ggctgtttct 


gtcaataaga 


ttgacaatga 


cgtggaagct 


780 


agcgttgata 


aatcttccat 


cgaaggagct 


aatgaaatca 


atgtcattgc 


caaagatgtc 


840 


aaaggaagtt 


ctgatctagc 


aaaagaatat 


caggctttac 


taaatggaaa 


agataaaaaa 


900 


tatttagaag 


atcgtggtat 


taatacgact 


ggaaatggtt 


attatacgaa 


ggaacaacta 


960 


gaaaaagcaa 


agaaaaaaga 


aggagcggtc 


attgtaaatg 


ctgctttatc 


ggttgctgga 


1020 


acggataaat 


ccgctggagg 


agtagctatt 


gcagtcaata 


ctgttaaaaa 


taaatttaaa 


1080 


gcagaattga 


gtggaagcaa 


taaggaagcc 


ggagaggata 


aaattcatgc 


gaaacatgta 


1140 


aatgtggagg 


caaaatcatc 


tactgttgtt 


gtgaatgcgg 


cttctggact 


tgctatcagc 


1200 


aaagatgctt 


tttcaggaat 


gggatctgga 


gcatggcaag 


acttatcaaa 


tgacacgatt 


1260 


gcaaaggtgg 


ataaaggaag 


aatttctgct 


gattccttaa 


atgtgaacgc 


aaataattcc 


1320 


attcttgggg 


tgaatgttgc 


gggaaccatt 


gccggttctc 


tttctacggc 


ggtaggagct 


1380 


gcttttgcga 


ataatactct 


tcataataaa 


acctctgctt 


tgattacagg 


aacgaaggta 


1440 


aatcctttta 


gtggaaagaa 


tacaaaagtc 


aatgtacaag 


ctttgaatga 


ttctcatatt 


1500 


acaaacgttt 


ctgctggagg 


cgctgcaagt 


attaagcagg 


ctggaatcgg 


aggaatggta 


1560 


tctgtcaatc 


gtggttctga 


tgaaacggaa 


gctttagtta 


gtgattctga 


gtttgaagga 


1620 


gtaagttctt 


tcaatgtaga 


tgcaaaagat 


caaaaaacaa 


taaatacaat 


tgccggaaat 


1680 


gcaaatggag 


gaaaagcggc 


tggagttgga 


gcaacagttg 


ctcatacaaa 


tattggaaaa 


1740 


caatcagtta 


tagctattgt 


aaaaaacagt 


aaaattacaa 


cggcgaatga tcaagataga 


1800 


aaaaatatca 


atgtgactgc 


aaaagattat 


actatgacca 


atactatagc 


agtcggagtt 


1860 


ggaggagcaa 


aaggagcctc 


tgtgcaagga 


gcttctgcaa 


gtactacctt 


gaataagaca 


1920 


gtttcttctc 


atgttgatca 


aactgatatt 


gacaaagatt 


tagaggaaga 


aaataatgga 


1980 


aataaggaaa 


aggcaaatgt 


taatgttcta 


gctgaaaata 


cgagtcaagt 


ggtcacaaat 


2040 


gcgacagtgc 


tttccggagc 


aagtggacaa 


gctgcagtag 


gagctggagt 


agcagttaat 


ZlUO 


aaaattacac 


aaaatacttc 


tgcacatata 


aaaaatagta 


c 
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<211> 1887 












<212> DNA 














<213> Fusobacterium necrophorum 










<400> 12 

ctgcagtagg agctggagta gcagttaata 


aaattacaca 


aaatacttct 


gcacatataa 


60 


aaaatagtac 


tcaaaatgta 


cgaaatgctt 


tggtaaaaag 


caaatctcat 


tcatctatta 


120 


aaacaattgg 


aattggagct 


ggagttggag 


ctggaggagc tggagtgaca 
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cagtgaataa 


gattgtaaat 


aatacgatag 


cagaattaaa 


tcatgcaaaa 


atcactgcga 


240 


agggaaatgt 


cggagttatt 


acagagtctg 


atgcggtaat 


tgctaattat 


gcaggaacag 


300 


tgtctggagt 


ggcccgtgca 


gcaataggag 


cctcaaccag 


tgtgaatgaa 


attacaggat 


360 


ctacaaaagc 


atatgtaaaa 


gattctacag 


tgattgctaa 


agaagaaaca 


gatgattata 


420 


ttactactca 


agggcaagta 


gataaagtgg 


tagataaagt 


attcaaaaat 


cttaatatta 


480 


acgaagactt 


atcacaaaaa 


agaaaaataa 


gtaataaaaa 


aggatttgtt 


accaatagtt 


540 


cagctactca 


tactttaaaa 


tctttattgg 


caaatgccgc 


tggttcagga 


caagccggag 


600 


tggcaggaac 


tgttaatatc 


aacaaggttt 


atggagaaac 


agaagctctt 


gtagaaaatt 


660 


ctatattaaa 


tgcaaaacat 


tattctgtaa 


aatcaggaga 


ttacacgaat 


tcaatcggag 


720 


tagtaggttc 


tgttggtgtt 


ggtggaaatg 


taggagtagg 


agcttcttct 


gataccaata 


780 


ttataaaaag 


aaataccaag 


acaagagttg 


gaaaaactac 


aatgtctgat 


gaaggtttcg 


840 


gagaagaagc 


tgaaattaca 


gcagattcta 


agcaaggaat 


ttcctctttt 


ggagtcggag 


900 


tcgcagcagc 


cggggtagga 


gccggagtgg 


caggaaccgt 


ttccgtaaat 


caatttgcag 


960 


gaaagacgga 


agtagatgtg 


gaagaagcaa 


agattttggt 


aaaaaaagct 


gagattacag 


1020 


caaaacgtta 


tagttctgtt 


gcaattggaa 


atgccgcagt 


cggagtggct 


gcaaaaggag 


1080 


ctggaattgg 


agcagcagtg 


gcagttacca 


aagatgaatc 


aaacacgaga gcaagagtga 


1140 


aaaattctaa 


aattatgact 


cgaaacaagt 


tagatgtaat 


agcagaaaat 


gagataaaat 


1200 


caggtactgg 


aatcggttca 


gccggagctg 


gaattcttgc 


agccggagta 


tctggagtgg 


1260 


tttctgtcaa 


taatattgca 


aataaggtag 


aaacagatat 


cgatcatagt 


actttacact 


1320 


cttctactga 


tgtaaatgta 


aaagctctta 


ataaaatttc 


gaattccttg 


acagccggtg 


1380 


gaggagccgc 


aggtcttgca 


gcagttaccg 


gagtggtttc 


tgttaacact 


ataaatagtt 


1440 


ctgtgatagc 


tcgagttcac 


aataactctg 


atttgacttc 


cgtacgagaa 


aaagtaaatg 


1500 


taacggcaaa 


agaggaaaaa 


aatattaagc 


aaacagcagc 


aaatgcagga 


atcggaggag 


1560 


cagcaatcgg 


agccaatgtc 


ttggtaaata 


attttggaac 


agctgtagaa 


gatagaaaaa 


1620 


attctgaagg 


aaaaggaaca 


gaagttttaa 


aaactttaga 


cgaagttaac 


aaagaacaag 


1680 


ataaaaaagt 


aaatgatgct 


acgaaaaaaa 


tcttacaatc 


agcaggtatt 


tctacagaag 


1740 


atacttctgt 


aaaagcggat 


agaggagata 


ctcagggaga 


aggaattaaa 


gccattgtga 


1800 


agacttctga 


tattattgga 


aaaaatgtag 


atattacaac 


agaggacaag 


aataatatca 


1860 


cttctactgg 


tggtttggga 


actgcag 








1887 
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<211> 2322 
<212> DNA 

<213> Fusobacterium necrophorum 
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<400> 13 



ggaattaaag 


ccattgtgaa 


gacttctgat 


attattggaa aaaatgtaga 


tattacaaca 


60 


gaggacaaga 


ataatatcac 


ttctactggt 


ggtttgggaa 


ctgcaggtct 


tgcttccgca 


120 


tcaggaacag 


tggcagttac 


aaatattaaa 


agaaattccg 


gagttactgt 


tgaaaattct 


180 


tttgtgaaag 


cagctgaaaa 


agtaaatgtt 


agatcggata 


ttacaggaaa 


tgttgcttta 


240 


acagcatatc 


aaggtcctgt 


aggagcattg 


ggaataggag 


ctgcctatgc 


agaattaaat 


300 


tctaatggaa 


gatcaaatat 


cagtattaaa 


aattctaagc 


tattaggaaa 


aaatattgat 


360 


gttattgtaa 


aagataaatc 


ggaattgaga 


gcggaagcaa 


aaggattaac 


cgtaggagcg 


420 


gtagctgccg 


gagccattat 


ctcaaaagca 


aagaatgaaa 


tgaattcaga 


ggttgaaatt 


480 


gagaagagta 


ttttcaatga 


agaaaataga 


gtaactagcc 


cttctaaagg 


aattggaaga 


540 


gaaatcaatg 


tcaaagtgga 


aaaagaaaac 


agagtgactg 


ctgaatctca 


aggagcttct 


600 


gtaggagcag 


tagcaggggc 


aggaattatt 


tccgaagcaa aagatgccgg 


aagctcttat 


660 


ttgaaagtta 


gtacaaaatc 


cggaagaagt 


atttttcatg 


cagataatgt 


gaatatggaa 


720 


gcaacacata 


aaatgaaagt 


aacagcagtt 


tctaaagcag 


taacaggttc 


tgtattggga 


780 


ggagttggag 


tcaccaaggc 


agaagctact 


gctgcaggta aaactatggt 


agaagttgag 


840 


gaaggaaatt 


tgttcagaac 


aaatcgattg 


aatgcaattt 


ctaaagtaga 


aggtttggat 


900 


gaagataaag 


taactgctaa 


atcttctgta 


gtatcaggaa atggaggagg 


aattgccgga 


960 


gcaggagtga 


atacttctac 


agcacaaagt 


aatactgaat 


ccgtagttcg 


tttacgaaag 


1020 


caagattatg 


aaaataatga 


ttacacaaaa 


aaatatattt 


cagaagtcaa 


tgctcttgct 


1080 


ttaaatgata 


caaagaatga 


agcgaatata 


gaatctttag 


cggtagccgg 


tgtgcatgca 


1140 


caaggaacaa 


acaaagcatt 


tacgagatca 


aacaagttaa 


cttctacaac 


tgtaaatgga 


1200 


ggaaacgtat 


ctcaacttcg 


tgcaaaagct 


ttggctaaaa atgaaaatta 


tggaaatgta 


1260 


aaaggaactg 


gaggagcctt 


agtcggagcg 


gaaacagcag 


ccgttgaaaa 


ttatacaaag 


1320 


agtactacag 


gagcattggt 


tgcaggaaat 


tgggaaattg 


gagataaatt 


agaaacgatt 


1380 


gcaagagata 


atacgattgt 


aagagtcaac 


ggagacggaa 


ccaaaggagg 


tcttgtcgga 


1440 


aagaatggta 


tttctgtgaa 


aaatacaatt 


tcaggggaaa 


caaaatcatc 


cattgaagat 


1500 


aaagccagaa 


ttgttggaac 


cggaagtgta 


aatgtagatg 


ctttgaatga 


acttgatgta 


1560 


gatctacaag 


gaaaaagtgg 


tggctatggt 


ggaattggta 


ttggaaatgt 


tgatgtaaat 


1620 


aatgtgatta 


agaaaaatgt 


agaagccaaa 


atcggaagac 


atgctattgt 


agaaactact 


1680 


ggaaaacaag 


aatatcaagc 


atttacaaga 


gcaaaagtaa 


atattcttgg 


aaaaggagac 


1740 


gctgcagctg 


cagctgcaat 


atcgaatgta 


cacatttcca atgagatgga 


tattaaaaat 


1800 


ttggcaaagc 


agtatgcatc 


ttctcaatta 


ataaccaaaa 


attcaaaaaa 


taatattact 


1860 


ttagcatcaa 


gtagtgaatc 


gaatgtgaat 


gttcatgggg 


tggctgaagc 


aagaggtgca 


1920 


ggagccaaag 


cgacagttag 


tgtaaagaat 


caaataaata 


gaactaataa 


tgttgattta 


1980 
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gcaggaaaaa ttaaaacaga 


gggaaacatc 


aatgtatatg 


ccggatatga 


taaaaattat 


2040 


aatataagta 


agacaaattc 


taaggctatt 


gcggatgcca 


aaagtcatgc 


tgcagctgct 


2100 




LLdL Ld L Ly d 


aaaaaatgaa 


gtaaaattta 


ataatgcgat 


ccgagaattt 


2160 


aaaaataatc 


tggcaagatt 


ggaagggaaa 


gctaataaaa 


aaacgtcggt 


aggatctaat 


2220 


caggtagact 


ggtatacgga 


taaatataca 


tggcattctt 


ctgaaaaagc 


atacaaaaaa 


2280 


ttgacatatc 


aatcaaagag 


aggagaaaaa 


gggaaaaaat 


ga 




2322 


<210> 14 














<211> 1017 












<212> DNA 














<213> Fusobacterium necrophorum 










<400> 14 
atcaatatgg 


cttccggaaa 


agttccggga 


acgaccgatt 


attttgtgca aatctatgaa 


60 


ccaaaaagac 


agcagttttt 


tgtttttgca 


gataatttag 


gacaaaaaaa 


tacaggagaa 


120 


ttacgatggg 


ggctaaatta 


tattaataat 


agtgttacag 


gaaacagaga tcaactgtct 


180 


cttacctctt 


tagtaacaga 


aggaacggct 


tctctatctt 


ctttttatac 


ttttcctgtt 


240 


tctaaaaaag 


gaaccaaaat 


atcactacaa 


cattctgtag 


gaaagttgaa 


acatatacaa 


300 


ggggctttaa 


agcataaaat 


aactggaaac 


tcttatagtt 


atggggttgg 


aatagttcat 


360 


cctattctgg 


ttcatgaaaa 


aaataaagta 


gaactttcct 


tggattgggt 


aaaacaaagg 


420 


actgttacag 


atctattgaa 


attgaaatgg 


gtaaataata 


gactttctaa gtatacagcg 


480 


ggaattggaa 


taagccatta 


tgaggaagat 


agtgttttct 


atacaaagca 


aaatattaca 


540 


aagggaaaat 


ttattccaat 


ttcgggagat 


gcaagaaatt 


atacaaagta 


tgatatgttt 


600 


ctaatatatc 


agaaaaactt 


gaaatataac 


actttagtaa 


cactaaagat 


ggcagggcaa 


660 


tattctctga 


gtaaaaaatt 


accctctgtc 


gagcaaattt 


atgcaggagg 


agcctataat 


720 


gttcgtggtt 


atccggaaaa 


ttttatggga 


gctgaacacg 


gagttttttt 


caatgctgaa 


780 


ttatcaaaat 


tagtagagaa 


taaaggagaa 


ttttttgttt 


ttttagatgg 


ggcttctctt 


840 


catggagaga 


gtgcttggca 


ggaaaataga 


atttttagct 


caggttttgg 


atataaaata 


900 


aggtttttag 


aaaaaaataa 


tattgctgtt 


agcatggcat 


ttccatggaa 


gaaaaaaata 


960 


aatagtattt 


cagtagattc 


taatcgaatc 


tatattacaa 


taaatcatga 


attttaa 


1017 
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<212> DNA 

<213> Fusobacterium necrophorum 

Page 33 



PCT302-1 



<400> 15 
gatcaatatg 


gcttccggaa 


aagttccggg 


aacgaccgat 


tattttgtgc 


aaatctatga 


60 


accaaaaaga 


cagcagtttt 


ttgtttttgc 


agataattta 


ggacaaaaaa 


atacaggaga 


120 


attacgatgg 


gggctaaatt 


atattaataa 


tagtgttaca 


ggaaacagag 


atcaactgtc 


180 


tcttacctct 


ttagtaacag 


aaggaacggc 


ttctctatct 


tctttttata 


cttttcctgt 


240 


ttctaaaaaa 


ggaaccaaaa 


tatcactaca 


acattctgta 


ggaaagttga 


aacatataca 


300 


aggggcttta 


aagcataaaa 


taactggaaa 


ctcttatagt 


tatggggttg 


gaatagttca 


360 


tcctattctg 


gttcatgaaa 


aaaataaagt 


agaactttcc 


ttggattggg 


taaaacaaag 


420 


gactgttaca 


gatctattga 


aattgaaatg 


ggtaaataat 


agactttcta 


agtatacagc 


480 


gggaattgga 


ataagccatt 


atgaggaaga 


tagtgttttc 


tatacaaagc 


aaaatattac 


540 


aaagggaaaa 


tttattccaa 


tttcgggaga 


tgcaagaaat 


tatacaaagt 


atgatatgtt 


600 


tctaatatat 


cagaaaaact 


tgaaatataa 


cactttagta 


acactaaaga 


tggcagggca 


660 


atattctctg 


agtaaaaaat 


taccctctgt 


cgagcaaatt 


tatgcaggag 


gagcctataa 


720 


tgttcgtggt 


tatccggaaa 


attttatggg 


agctgaacac 


ggagtttttt 


tcaatgctga 


780 


attatcaaaa 


ttagtagaga 


ataaaggaga 


attttttgtt 


tttttagatg 


gggcttctct 


840 


tcatggagag 


agtgcttggc 


aggaaaatag 


aatttttagc 


tcaggttttg 


gatataaaat 


900 


aaggttttta 


gaaaaaaata 


atattgctgt 


tagcatggca 


tttccatgga 


agaaaaaaat 


960 


aaatagtatt 


tcagtagatt 


ctaatcgaat 


ctatattaca 


ataaatcatg 


aattttaaag 


1020 


ggggtaagac 


aaaatgagcg 


gcatcaaaaa 


taacgttcag 


aggacaagga 


agaggatatc 


1080 


agattctaaa 


aaagttttaa 


tgattttggg 


attgttgatt 


aacactatga 


cggtgagggc 


1140 


taatgataca 


atcaccgcga 


ctgagaattt 


tggaacaaaa 


atagaaaaaa 


aggataatgt 


1200 


ttatgacatt 


actacaaaca 


agattcaagg 


ggagaacgct 


tttaacagtt 


ttaatagatt 


1260 


tgctttaaca 


gaaaataata 


tagcaaatct 


atattttggg 


gaaaagaata 


gtacgggggt 


1320 


aaataatctt 


tttaactttg 


tcaatggaaa 


aattgaagta 


gatgggatta 


tcaacggaat 


1380 


tcgagaaaat 


aaaattggag 


gaaatttata 


tttcttaagc 


tcggaaggga 


tggcagtagg 


1440 


aaaaaatgga 


gttatcaatg 


ctggttcttt 


tcattctatt 


attccaaaac 


aagatgattt 


1500 


taagaaggct 


ttggaagaag 


ccaaacatgg 


taaagttttt 


aatggaatca 


ttccagtaga 


1560 


tggaaaagta 


aaaattccat 


tgaatccgaa 


tggaagcatt 


acggtagaag 


gaaaaatcaa 


1620 


tgctgttgaa 


ggcatcggtt 


tatatgcggc 


ggatattaga 


ttgaaagata 


ctgcaatact 


1680 


aaagacagga 


attacagatt 


ttaaaaattt 


agtcaatatt 


agtgatcgaa 


taaattctgg 


1740 


tctgaccgga 


gatttaaaag 


ctaccaagac 


aaaatctgga 


gatattattc 


tttcagctca 


1800 


catagattct 


cctcaaaaag 


ctatgggaaa 


aaattcaact 


gttggaaaga 


gaatagaaga 


1860 


atatgtaaaa 


ggaaatacca 


aagcaaatat 


tgaatctgat 


gctgtattgg 


aagcagatgg 


1920 


aaatataaaa 


attagtgcga 


aagctacaaa 


tgggagattt ataaagaaag 
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agaaacttat 


aacactcctt 


taagtttatc 


agatgtggaa 


gcttccgtaa 


gagtaaataa 


2040 


aggaaaagtc ataggaaaga atgttgacat tacagctgaa gcaaagaatt tctatgatgc 


2100 


aactttagtt 


actaagcttg 


caaagcactc ttttagcttt 


gttacaggtt 


ctatttctcc 


2160 


tatcaattta 


aatggatttt 


taggtttatt 


gacaagtaag 


tccagtgtcg 


ttattggaaa 


2220 


agatgccaaa 


gtcgaagcaa 


cagaaggaaa ggcaaatatt 


cattcttaca 


gtggagtaag 


2280 


agcaactatg 


ggagcagcta 


cttctccatt 


aaaaattacc 


aatttatatt 


tggagaaagc 


2340 


caatggaaaa 


cttctcagta 


tcggagcggg 


atatatttct 


gcaaaaagta 


attccaatgt 


2400 


aactattgaa ggagaagtaa aatcgaaggg 


aagagcagat 


attacttcaa 


aatctgaaaa 


2460 


tactattgat 


gcttctgttt 


ctgttggaac gatgagagat 


tccaataaag 


tagctctttc 


2520 


agtattggtg 


acggaaggag 


aaaataaatc 


ttccgtcaag 


attgctaaag 


gagcaaaagt 


2580 


agaatcagaa 


acggatgatg 


taaatgtgag 


aagtgaagcg 


attaattcca 


ttcgagctgc 


2640 


tgtaaaaggt 


ggattggggg 


atagtggtaa tggggttgtg 


gctgcaaata 


tttctaacta 


2700 


taatgcttcc 


tcccgtatag 


atgtagatgg 


atatctacat 


gccaagaagc 


gactaaatgt 


2760 


ggaggctcat 


aacattacta 


aaaatagtgt 


tctgcaaaca ggatctgatt 


tgggaacttc 


2820 


caagtttatg 


aatgatcacg 


tttatgaatc 


aggtcatcta 


aaatcaattt 


tagatgcaat 


2880 


aaaacagcgg tttggaggag acagtgtcaa tgaggaaata aagaataagc taacgaactt 


2940 


atttagtgtc ggtgtgtctg 


caaccatagc 


aaatcataat 


aattctgctt 


ctgtggcaat 


3000 


aggagagagt 


ggaagacttt 


cttcaggagt 


ggaagggagt 


aatgtaaggg 


cattaaatga 


3060 


agctcaaaat 


cttcgagcga 


ctacgtcaag 


tggaagtgtg 


gctgtacgaa aggaagaaaa 


3120 


aaagaaactt 


attggaaatg 


cagcagtttt 


ttatggaaac 


tataaaaata 


atgcttctgt 


3180 


gacaattgcc 


gatcatgctg 


aattggtatc 


ggaaggaaaa 


attgatatca 


acagtgaaaa 


3240 


taaaattgaa 


tataaaaatc 


cttcaaaaat 


ggcaaagtct 


gttattgata 


aattagaact 


3300 


tttaaagaga 


gcttttggaa 


aagaaacgaa 


aactccagaa 


tatgatccga 


aagatattga 


3360 


atctattgaa 


aaattattga 


atgcattttc 


agaaaaattg 


gatggaaaac 


cggagctttt 


3420 


actaaatggt 


gaaagaatga 


caattattct 


tccggatgga 


acttcaaaaa 


caggaactgc 


3480 


tatagaaatt 


gcaaactatg 


ttcagggaga 


aatgaaaaaa 


ttagaggaaa 


aattaccgaa 


3540 


aggatttaaa 


gctttttcag 


aaggattgag 


tggactgatt 


aaagaaactt 


tgaattttac 


3600 


aggagtagga 


aattatgcaa 


attttcacac 


ttttacctct 


tccggagcta 


atggagaaag 


3660 


agatgtttct 


tctgtgggag 


gagctgtttc gtgggtagaa 


caggagaatt 


atagcaaggt 


3720 


atccgttgga aaaggagcta aacttgctgc aaaaaaagat 


ttaaatataa 


aagctatcaa 


3780 


taaagcagaa acagtgaatt tagttggaaa tattggactt gcgagaagca gtacatccgg 


3840 


aagtgcagtc 


ggaggaagat 


taaatgttca 


aagatcgaaa 


aattcagcta 


tcgtagaagc 


3900 


taaagaaaaa gctgaattat caggagaaaa tattaatgca gatgcattga acagactttt 


3960 


tcatgtagcg 


ggatctttta 


atggtggctc 


aggtgggaat gcaatcaatg 
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ttatagtgga 


ggtatcagta 


aggcaagagt 


ttccattgat 


gacgaagcat 


atttgaaagc 


4080 


taataaaaaa 


attgctttaa 


acagtaagaa 


tgatacttct 


gtttggaatg 


ctgccggttc 


4140 


agcgggaatc 


ggaacgaaaa 


atgcggcggt 


cggggttgct 


gttgcggtaa 


atgattatga 


4200 


tatttcaaac 


aaagcttcca 


ttgaagataa 


tgacgaagga 


caaagtaaat 


atgataagaa 


4260 


taaagatgat 


gaagtaacag 


taactgcgga 


atctttagaa 


gtagatgcaa 


aaacgaccgg 


4320 


aacaatcaac 


agtatttctg 


ttgccggagg 


aattaataag 


gttggaagta 


aaccgagtga 


4380 


agaaaaaccg 


aaatcagaag 


aaagaccaga 


gggatttttt 


ggcaaaatcg 


gaaacaaagt 


4440 


ggactctgta 


aaaaataaaa ttacggatag 


tatggattca 


ttaacagaaa 


aaattacaaa 


4500 


ttacatttct 


gaaggagtaa aaaaagcggg 


gaatcttcct 


tcgaacgttt 


ctcatactcc 


4560 


cgataaagga 


ccgtctttca gtttgggagc 


ttctggaagt 


gtttctttca 


ataatattaa 


4620 


aaaggaaaca 


tctgctgtcg 


tagatggagt 


aaagataaat 


ttgaagggag 


caaataaaaa 


4680 


ggtagaggtg 


acttcttctg 


attctacttt 


tgttggagca tggggcggat ctgctgcact 


4740 


tcagtggaat 


catattggaa gtggaaatag 


caacatcagt 


gctggtttag 


ctggagcggc 


4800 


tgctgtaaat 


aatattcaaa gtaaaacaag 


tgctttggtt 


aaaaatagtg 


atattcgaaa 


4860 


tgccaataaa 


tttaaagtaa atgctttgag 


tggaggaact 


caagtagcag 


caggagcagg 


4920 


tttggaagca 


gttaaagaaa gtggaggaca 


aggaaaaagt 


tatctattgg 


gaacttctgc 


4980 


ttctatcaac 


ttagtgaaca atgaagtttc 


tgcaaaatca gaaaataata 


cagtagcagg 


5040 


agaatctgaa 


agccaaaaaa tggatgttga 


tgtcactgct 


tatcaagcgg 


acacccaagt 


5100 


gacaggagct 


ttaaatttac 


aagctggaaa 


gtcaaatgga 


actgtagggg 


ctactgtgac 


5160 


tgttgccaaa 


ttaaacaaca aagtaaatgc 


ttctattagt 


ggtgggagat 


atactaacgt 


5220 


taatcgagcg 


gacgcaaaag 


ctcttttagc 


aaccactcaa gtgactgctg 


cagtgacgac 


5280 


gggagggaca 


attagttctg 


gagcgggatt 


aggaaattat 


caaggggctg 


tttctgtcaa 


5340 


taagattgac 


aatgacgtgg 


aagctagcgt 


tgataaatct 


tccatcgaag 


gagctaatga 


5400 


aatcaatgtc 


attgccaaag 


atgtcaaagg 


aagttctgat 


ctagcaaaag 


aatatcaggc 


5460 


tttactaaat 


ggaaaagata 


aaaaatattt 


agaagatcgt 


ggtattaata 


cgactggaaa 


5520 


tggttattat 


acgaaggaac 


aactagaaaa 


agcaaagaaa 


aaagaaggag 


cggtcattgt 


5580 


aaatgctgct 


ttatcggttg 


ctggaacgga 


taaatccgct 


ggaggagtag 


ctattgcagt 


5640 


caatactgtt 


aaaaataaat 


ttaaagcaga 


attgagtgga 


agcaataagg 


aagccggaga 


5700 


ggataaaatt 


catgcgaaac 


atgtaaatgt 


ggaggcaaaa 


tcatctactg 


ttgttgtgaa 


5760 


tgcggcttct 


ggacttgcta 


tcagcaaaga 


tgctttttca 


ggaatgggat 


ctggagcatg 


5820 


gcaagactta 


tcaaatgaca 


cgattgcaaa 


ggtggataaa ggaagaattt 


ctgctgattc 


5880 


cttaaatgtg 


aacgcaaata 


attccattct 


tggggtgaat 


gttgcgggaa 


ccattgccgg 


5940 


ttctctttct 


acggcggtag 


gagctgcttt 


tgcgaataat 


actcttcata 


ataaaacctc 


6000 


tgctttgatt 


acaggaacga 


aggtaaatcc 


ttttagtgga aagaatacaa aagtcaatgt 
Page 36 


6060 



PCT302-1 



acaagctttg 


aatgattctc 


atattacaaa 


cgtttctgct 


ggaggcgctg 


caagtattaa 


6120 


gcaggctgga 


atcggaggaa 


tggtatctgt 


caatcgtggt 


tctgatgaaa 


cggaagcttt 


6180 


agttagtgat 


tctgagtttg 


aaggagtaag 


ttctttcaat 


gtagatgcaa 


aagatcaaaa 


6240 


aacaataaat 


acaattgccg 


gaaatgcaaa 


tggaggaaaa 


gcggctggag 


ttggagcaac 


6300 


agttgctcat 


acaaatattg 


gaaaacaatc 


agttatagct 


attgtaaaaa 


acagtaaaat 


6360 


tacaacggcg 


aatgatcaag 


atagaaaaaa 


tatcaatgtg 


actgcaaaag 


attatactat 


6420 


gaccaatact 


atagcagtcg 


gagttggagg 


agcaaaagga 


gcctctgtgc 


aaggagcttc 


6480 


tgcaagtact 


accttgaata 


agacagtttc 


ttctcatgtt 


gatcaaactg 


atattgacaa 


6540 


agatttagag 


gaagaaaata 


atggaaataa 


ggaaaaggca 


aatgttaatg 


ttctagctga 


6600 


aaatacgagt 


caagtggtca 


caaatgcgac 


agtgctttcc 


ggagcaagtg 


gacaagctgc 


6660 


agtaggagct 


ggagtagcag 


ttaataaaat 


tacacaaaat 


acttctgcac 


atataaaaaa 


6720 


tagtactcaa 


aatgtacgaa 


atgctttggt 


aaaaagcaaa 


tctcattcat 


ctattaaaac 


6780 


aattggaatt 


ggagctggag 


ttggagctgg 


aggagctgga 


gtgacaggtt 


ctgtagcagt 


6840 


gaataagatt 


gtaaataata 


cgatagcaga 


attaaatcat 


gcaaaaatca 


ctgcgaaggg 


6900 


aaatgtcgga 


gttattacag 


agtctgatgc 


ggtaattgct 


aattatgcag 


gaacagtgtc 


6960 


tggagtggcc 


cgtgcagcaa 


taggagcctc 


aaccagtgtg 


aatgaaatta 


caggatctac 


7020 


aaaagcatat 


gtaaaagatt 


ctacagtgat 


tgctaaagaa 


gaaacagatg 


attatattac 


7080 


tactcaaggg 


caagtagata 


aagtggtaga 


taaagtattc 


aaaaatctta 


atattaacga 


7140 


agacttatca 


caaaaaagaa 


aaataagtaa 


taaaaaagga 


tttgttacca 


atagttcagc 


7200 


tactcatact 


ttaaaatctt 


tattggcaaa 


tgccgctggt 


tcaggacaag 


ccggagtggc 


7260 


aggaactgtt 


aatatcaaca 


aggtttatgg 


agaaacagaa 


gctcttgtag 


aaaattctat 


7320 


attaaatgca 


aaacattatt 


ctgtaaaatc 


aggagattac 


acgaattcaa 


tcggagtagt 


7380 


aggttctgtt 


ggtgttggtg 


gaaatgtagg 


agtaggagct 


tcttctgata 


ccaatattat 


7440 


aaaaagaaat 


accaagacaa 


gagttggaaa 


aactacaatg 


tctgatgaag 


gtttcggaga 


7500 


agaagctgaa 


attacagcag 


attctaagca 


aggaatttcc 


tcttttggag 


tcggagtcgc 


7560 


agcagccggg 


gtaggagccg 


gagtggcagg 


aaccgtttcc 


gtaaatcaat 


ttgcaggaaa 


7620 


gacggaagta 


gatgtggaag 


aagcaaagat 


tttggtaaaa 


aaagctgaga 


ttacagcaaa 


7680 


acgttatagt 


tctgttgcaa 


ttggaaatgc 


cgcagtcgga 


gtggctgcaa 


aaggagctgg 


7740 


aattggagca 


gcagtggcag 


ttaccaaaga 


tgaatcaaac 


acgagagcaa 


gagtgaaaaa 


7800 


ttctaaaatt 


atgactcgaa 


acaagttaga 


tgtaatagca 


gaaaatgaga 


taaaatcagg 


7860 


tactggaatc 


ggttcagccg 


gagctggaat 


tcttgcagcc 


ggagtatctg 


gagtggtttc 


7920 


tgtcaataat 


attgcaaata 


aggtagaaac 


agatatcgat 


catagtactt 


tacactcttc 


7980 


tactgatgta 


aatgtaaaag 


ctcttaataa 


aatttcgaat 


tccttgacag 


ccggtggagg 


8040 


agccgcaggt 


cttgcagcag 


ttaccggagt 


ggtttctgtt 


aacactataa 


atagttctgt 


8100 
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gatagctcga 


gttcacaata 


actctgattt 


gacttccgta 


cgagaaaaag 


taaatgtaac 


8160 


ggcaaaagag 


gaaaaaaata 


ttaagcaaac 


agcagcaaat 


gcaggaatcg 


gaggagcagc 


8220 


aatcggagcc 


aatgtcttgg 


taaataattt 


tggaacagct 


gtagaagata 


gaaaaaattc 


8280 


tgaaggaaaa 


ggaacagaag 


ttttaaaaac 


tttagacgaa 


gttaacaaag 


aacaagataa 


8340 


aaaagtaaat 


gatgctacga 


aaaaaatctt 


acaatcagca 


ggtatttcta 


cagaagatac 


8400 


ttctgtaaaa 


gcggatagag 


gagatactca 


gggagaagga 


attaaagcca 


ttgtgaagac 


8460 


ttctgatatt 


attggaaaaa 


atgtagatat 


tacaacagag 


gacaagaata 


atatcacttc 


8520 


tactggtggt 


ttgggaactg 


caggtcttgc 


ttccgcatca 


ggaacagtgg 


cagttacaaa 


8580 


tattaaaaga 


aattccggag 


ttactgttga 


aaattctttt 


gtgaaagcag 


ctgaaaaagt 


8640 


aaatgttaga 


tcggatatta 


caggaaatgt 


tgctttaaca 


gcatatcaag 


gtcctgtagg 


8700 


agcattggga 


ataggagctg 


cctatgcaga 


attaaattct 


aatggaagat 


caaatatcag 


8760 


tattaaaaat 


tctaagctat 


taggaaaaaa 


tattgatgtt 


attgtaaaag 


ataaatcgga 


8820 


attgagagcg 


gaagcaaaag 


gattaaccgt 


aggagcggta 


gctgccggag 


ccattatctc 


8880 


aaaagcaaag 


aatgaaatga 


attcagaggt 


tgaaattgag 


aagagtattt 


tcaatgaaga 


8940 


aaatagagta 


actagccctt 


ctaaaggaat 


tggaagagaa 


atcaatgtca 


aagtggaaaa 


9000 


agaaaacaga 


gtgactgctg 


aatctcaagg 


agcttctgta 


ggagcagtag 


caggggcagg 


9060 


aattatttcc 


gaagcaaaag 


atgccggaag 


ctcttatttg 


aaagttagta 


caaaatccgg 


9120 


aagaagtatt 


tttcatgcag 


ataatgtgaa 


tatggaagca 


acacataaaa 


tgaaagtaac 


9180 


agcagtttct 


aaagcagtaa 


caggttctgt 


attgggagga 


gttggagtca 


ccaaggcaga 


9240 


agctactgct 


gcaggtaaaa 


ctatggtaga 


agttgaggaa 


ggaaatttgt 


tcagaacaaa 


9300 


tcgattgaat 


gcaatttcta 


aagtagaagg 


tttggatgaa 


gataaagtaa 


ctgctaaatc 


9360 


ttctgtagta 


tcaggaaatg 


gaggaggaat 


tgccggagca 


ggagtgaata 


cttctacagc 


9420 


acaaagtaat 


actgaatccg 


tagttcgttt 


acgaaagcaa 


gattatgaaa 


ataatgatta 


9480 


cacaaaaaaa 


tatatttcag 


aagtcaatgc 


tcttgcttta 


aatgatacaa 


agaatgaagc 


9540 


gaatatagaa 


tctttagcgg 


tagccggtgt 


gcatgcacaa 


ggaacaaaca 


aagcatttac 


9600 


gagatcaaac 


aagttaactt 


ctacaactgt 


aaatggagga 


aacgtatctc 


aacttcgtgc 


9660 


aaaagctttg 


gctaaaaatg 


aaaattatgg 


aaatgtaaaa 


ggaactggag 


gagccttagt 


9720 


cggagcggaa 


acagcagccg 


ttgaaaatta 


tacaaagagt 


actacaggag 


cattggttgc 


9780 


aggaaattgg 


gaaattggag 


ataaattaga 


aacgattgca 


agagataata 


cgattgtaag 


9840 


agtcaacgga 


gacggaacca 


aaggaggtct 


tgtcggaaag 


aatggtattt 


ctgtgaaaaa 


9900 


tacaatttca 


ggggaaacaa 


aatcatccat 


tgaagataaa 


gccagaattg 


ttggaaccgg 


9960 


aagtgtaaat 


gtagatgctt 


tgaatgaact 


tgatgtagat 


ctacaaggaa 


aaagtggtgg 


10020 


ctatggtgga 


attggtattg 


gaaatgttga 


tgtaaataat 


gtgattaaga 


aaaatgtaga 


10080 


agccaaaatc 


ggaagacatg 


ctattgtaga 


aactactgga aaacaagaat 
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tacaagagca 


aaagtaaata 


ttcttggaaa 


aggagacgct 


gcagctgcag 


ctgcaatatc 


10200 


gaatgtacac 


atttccaatg 


agatggatat 


taaaaatttg 


gcaaagcagt 


atgcatcttc 


10260 


tcaattaata 


accaaaaatt 


caaaaaataa 


tattacttta 


gcatcaagta 


gtgaatcgaa 


10320 


tgtgaatgtt 


catggggtgg 


ctgaagcaag 


aggtgcagga 


gccaaagcga 


cagttagtgt 


10380 


aaagaatcaa 


ataaatagaa 


ctaataatgt 


tgatttagca 


ggaaaaatta 


aaacagaggg 


10440 


aaacatcaat 


gtatatgccg 


gatatgataa 


aaattataat 


ataagtaaga 


caaattctaa 


10500 


ggctattgcg 


gatgccaaaa 


gtcatgctgc 


agctgcttcg 


gcaactgcca 


ctattgaaaa 


10560 


aaatgaagta 


aaatttaata 


atgcgatccg 


agaatttaaa 


aataatctgg 


caagattgga 


10620 


agggaaagct 


aataaaaaaa 


cgtcggtagg 


atctaatcag 


gtagactggt 


atacggataa 


10680 


atatacatgg 


cattcttctg 


aaaaagcata 


caaaaaattg 


acatatcaat 


caaagagagg 


10740 


agaaaaaggg 


aaaaaatgaa 


tttaagagag 


agtaaattta 


gtgagttttt 


aaaaaattca 


10800 


aacataactt 


gttttgaaag 


agaagaagtg 


aaagatgagt 


tagaaacagt 


tgtatatcga 


10860 


agttttatgg 


aagtagaggg 


acaaaattta 


cctatggtaa 


ttgtgatgga 


taacagtatt 


10920 


tatacgaata 


tccgagtgca 


aattgctcca 


aaagtcataa 


aagatactaa 


taaagaagcg 


10980 


gtactttcct 


atatcaatga 


attgaaccga 


gaatacaaag 


tatttaaata 


ttatgtgaca 


11040 


gaggatgcag 


atgtttgttt 


agatagttgt 


gtaacctcca 


ttgcagaaga 


atttaatcca 


11100 


gaaatggttt 


acactatttt 


aaatgtgatc 








11130 
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